Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



AN 



ELEMEISTTARY TREATISE 



oir 



LOGARITHMS. 



WITH TABLES OF THE LOGARITHMS OF NUMBERS 
AND TRIGONOMETRICAL FUNCTIONS. 



BY 



WEBSTER WELLS, S. B. 

IHSTBUOTOB IN MATHXMATICS AT TBI MASSAOHUSBITS INSTirUTl OF TIOHHOLOQT. 



BOSTON : 
PUBLISHED BY ROBERT S. DAVIS & CO. 

PHILADELPHIA 1 KEYSTONE SCHOOL AND CHURCH PURNirURE CO. 

NEW YORK: BAKER, PRATT, & CO., 142 & 144 GRAND STREET. 

CHICAGO: JANSEN, M^CLURO, & COMPANY. 

ST. LOUIS: GRAY, BAKER, & CO. 

1878. 



NVoudL Si8.]& 



Prof. Oi:.»rl?-:. j, v'^^i^,- 



COPTEIOHT, 1878, 

By WEBSTER WELLS. 



RiyXBSISE, CAMBRISaB: 

BLEOTROTTPEO AND PRINTED BT 

H. 0. HOUGHTON AMD COMPANT. 



PEEFAOE. 



The importance of a knowledge of Logarithms, and the 
meagre amount on the subject to be found in most text-books 
on Algebra, have induced the author to prepare this volume, 
containing enough theory, besides numerous practical examples, 
to ensure a thorough familiarity with all its ordinary applica- 
tions. The work is designed, primarily, as a text-book for 
high schools and colleges ; but it is hoped that its convenient 
. and compact form, and the &ct of its not being made part of a 
text-book on Surveying or Trigonometry, may render it an ac- 
ceptable companion to the computer or engineer. 

In several particulars the author has departed from the usual 
course, where his experience as a teacher has shown him that a 
change would be beneficial. Especially has this been the case 
in dealing with the logarithms of numbers less than unity ; the 
system used throughout the work being to increase the negative 
characteristic by 10. In all tables of trigonometrical functions 
this method is adopted, and as a large proportion of those who 
study logarithms pass on to trigonometry afterwards, it is far 
preferable to have a uniform system ; moreover, by the aid of 
the rules of Art. 23, it is believed that the use of characteris- 
tics increased by 10 will be found fully as simple as the use of 
negative characteristics. 

The subject of Arithmetical Complement has been given in 
full, but without the importance usually attached to it. It is 
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thought that the advantages derived from exhibiting the work 
in a compact form are overbalanced by the extra amount of 
work involved, and the inconvenience experienced in going over 
the work a second time to discover mistakes. 

The arrangement and treatment of the larger part of the 
theorems are original ; but some assistance has been derived 
from the works of Todhunter in the portion relating to expo- 
nential and logarithmic series. 

The tables have been compared <»refully with the best stand- 
ard editions, and, all discrepancies being carefully noted and 
subjected to calculation, are believed to be free from errors. 

WEBSTER WELLS. 
Boston, 1878. 
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DEFINITIONS AND PROPERTIES. 



h Definition. The logarithm of a quantity to any given 
base^ is the exponent of the power to which the base must he raised 
to equal the quantity. 

For instance, if (f-rzzm^x is the exponent of the power to 
which the base, a, must be raised to equal the quantity, m ; or, 
X is the logarithm of m to the base a; which is briefly ex- 
pressed thus: a? =loga m. 

2, If a remain fixed, and m receive different values, a certain 
value of X will correspond to each value of m ; and these values 
of X taken together constitute a System of Logarithms. And as 
the base, a, may have any value whatever, the number of possi- 
ble systems is infinite. 

For example, suppose a = 3. 

Then, since 3^=1, by Art. 1, Ozulogs 1 
« 3^=3, « « l = log8 3 
« 32=9, « « 2 = logs 9 

Hence in the system whose base is 3, log 1 = 0, log 3 :^ 1, 
log 9 = 2, etc. 

Again, suppose a = 12. 

Then, since 12^ = 12, 1 = logia 12 
« 122=144, 2 =logi2 144 

Hence, in the system whose base is 12, log 12 = 1, log 144 
= 2, etc 

3. The only system in extensive use for numerical computa- 
tions is the Common System or Briggs' System, whose base is 
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10. Therefore the definition of the common logarithm of a 
quantity is the exponent of that power of 10 which equals the 
quantity. Hence, 

Since W=l, logiol=0 

« 101 = 10, logic 10 = 1 

" 10^=100, logio 100 = 2 

" W = 1000, logic 1000 = 3 

Since 10-1 = i ^ .1, logic (.1) = -1 

'' 1^"' = ^2 = 155 = -^1^ logio (.01) = -2 
« 10-» = J-. = -i- = .001, logic (.001) = -3 

10' 1000 ' &1U \ / 

etc 

Evidently no power of 10 can produce a negative quantity ; 
hence a negative quantity can have no common logarithm. 

4. It is customary in using common logarithms to omit the 
subscript 10 which denotes the base ; hence we may write the 
results of Art. 3, — 

log 1 = log(.l) =-1 = 9-10 

log 10 = 1 log (.01) =-2 = 8-10 

log 100 = 2 log (.001)= —3 = 7-10 etc 

The second form of the results in the second column will be 
found less complicated in the solution of examples. 

5. We may infer the following results from the first column 
of Art. 4 : — 

The logarithm of any number between 1 and 10, lied be- 
tween and 1. 

The logarithm of any number between 10 and 100, lies be- 
tween 1 and 2. 

The logarithm of any number between 100 and 1000, lies 
beween 2 and 3 ; etc. 

Or, in other words, — 

The logarithm of any number with one figure to the left of 
its decimal point, is equal to plus some decimal. 
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The logarithm of any number with two figures to the left of 
its decimal point is equal to 1 plus some decimal. 

The logarithm of any number with three figures to the left of 
its decimal point, is equal to 2 plus some decimal ; etc. 

6* Reasoning in the same way from the second column of 
Art4: — 

The logarithm of any number between 1 and .1, lies between 
and 9—10, or between 10—10 and 9—10. 

The logarithm of any number between .1 and .01, lies be- 
tween 9—10 and 8—10. 

The logarithm of any number between .01 and .001, lies be- 
tween 8—10 and 7—10; etc. 

Or, in other words, — 

The logarithm of any decimal with no zeros between its point 
and first figure, is equal to 9 plus some decimal — 10. 

The logarithm of any decimal with one zero between its point 
and first figure, is equal to 8 plus some decimal — 10. 

The logarithm of any decimal with two zeros between its 
point and first figure, is equal to 7 plus some decimal — 10 ; etc 

7# It will be seen from the two preceding articles that in 
general the logarithm of a number consists of two parts, one 
integral, the other decimal. The integral part is called the 
characteristic ; the decimal part, the mantissa. For reasons 
which will be shown hereafter, only the mantissa of the loga- 
rithm is given in the tables ; the characteristic has to be sup- 
plied by the reader. The rules for characteristic are based on 
the results obtained in the last parts of Articles 5 and 6. 

8# Rule L If the number is greater than 1, the characteris- 
tic is one less than the number of figures to the left of the decimal 
point. 

For example, characteristic of log 354.89 = 2, 

characteristic of log 906328.3 = 5, etc. 

Rule II. If the number is less than 1, the characteristic is 
found hy adding one to the number of zeros between the decimal 
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point and fir$t figure^ and subtracting the result from lO ; tartt^ 
ing —10 after the mantissa. 

For example, characteristic of log .00792 = 7, witli — 10 
after the mantissa ; characteristic of log .2583 = 9, witli — 10 
after the mantissa. 

It is customary in ordinary computation to omit the — 10 
after the mantissa ; it should be remembered, however, that it 
is really a part of the logarithm, and should be allowed for, and 
subjected to precisely the same operations as the rest of the 
logarithm. Beginners will find it useful to write it in all cases, 
and in some problems it cannot conveniently be omitted. 

9. fn any system the logarithm of unity is zero. For, since 
a°= 1, for any value of a, O = loga 1. 

10* In any system the logarithm of the base itself is unity. 
For, since a^ = a, for any value of a, 1 = logo ^« 

11, In any system^ whose base is greater than unity y the loga- 
rithm of zero is minus infinity. For, since cr* = — = — = 0, 

-QO = logaO. 

13. In any system, the logarithm of the product of any number 
of factors, is equal to the sum of the logarithms of those factors. 

Assume the equations, 

a^ = m ) j a: = logo m 

ay = n\ ^^^^^^' ^y ^'^ 1' i y = logo n 
Multiplying, a* X a^ = mn, or a^"^^ = mn ; 

whence, a; -f" ^ = ^ogo ^^' 
Therefore, substituting values of x and y, 

logo wTi = logo wi + logo w. 

If there are three factors, m, n, and p ; 

logo T^np = logo {rnn X p) 
=, Art. 12, logo ^w + logo P 
= loga rn + logo n + logo P- 

An extension of this method will prove the theorem for any 
number of factors. 
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By the application of this theorem we may find the logarithm 
of a number, provided we know the logarithm of each of its fac- 
tors. For example, given log 2 = 0.301030, log 3 = 0.477121, 
required log 72. 

Log 72 = log (2 X 2 X 2 X 3 X 3) 
= log 2 + log 2 + log 2 + log 3 + log 8 
= 3 X log 2 + 2 X log 3 
= 0.903090 + 0.954242 
= 1.857332. 

13, In any system, the logarithm of a fraction is equal to the 
logarithm of the numerator minus the logarithm of the denomina^ 
tor. 

Assume the equations, 

"^ = "^1 whence J^ = l^g«^ 
cfi = n S ' ( y = loga » 

Dividing, ^=f, or 0--=^; 

whence, x — y=, log^ ^ 
Therefore, substituting values of x and y, 

loga ^ = loga m — log« n. 

By this theorem, a logarithm being given, we may derive cer- 
tain others from it. For instance, if we know log 2 = 0.301030, 

then log 5 = log Y = log 10 — log 2 = 1. — 0.301030 = 

0.698970. 

14* In any system, the logarithm of any power of a quantity is 
equal to the logarithm of the quantity, multiplied by the exponent 
of the power. 

Assume the equation, 

(f '=im, whence, x = log^ m. 

Raising both members of the assumed equation to the p^ 

power, 

(a*)P = rrP, or a'^z=,m^% 

whence xp = loga w***. 
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Therefore, substituting value of ar, 

15. In any system, the hgarithm of any root of a quantity is 
equal to the logarithm of the quantity, divided by the index of the 
root. 

For, loga ^m = log. (J^ =, Art. 14, 1 log„ «i = '-5^. I 

1^ ^ the common system, the logarithms of all numbers hail- 
ing the same sequence of figures, have the some mantissa. 

To illustrate, suppose we know the logarithm of 3.053 to 
be .484727. 

Then log 30.53 = log (3.053 X 10) =, Art. 12, log 3.053 
+ log 10 = .484727 + 1 = 1.484727. 

Also, log 30530. = log (3.053 X 10000) = log 3.053 + 
log 10000 = .484727 + 4 = 4.484727. 

Also, log .03053 = log (^tW) =h Art 13, log 3.053 — 
log 100 = .484727 — • 2 = .484727 -f- 8 — 10 = 8.484727 — 
10. 

It is clear, then, that if a number be multiplied or divided by 
any integral power of 10, thereby producing another number 
having the same sequence of figures, the mantissas of their log- 
arithms will be the same. 

Or, to illustrate, if log 3.053 = .484727, 
then, log 30.53 = 1.484727 log .3053 = 9.484727 — 10. 
log 305.3 = 2.484727 log .03053 = 8.484727 — 10. 
log 3053. = 3.484727 log .003053 = 7.484727 — 10. 

etc. etc. 

We may now show why, as stated in Art. 7, only the man- 
tissas are given in the tables. If we wish to find the logarithm 
of any number, we can find the mantissa of the sequence of fig- 
ures composing it, from the tables, and can prefix the proper 
characteristic, depending on the position of the decimal point, 
in accordance with the rules stated in Art. 8. 

17. Given the logarithm of a quantity to a certain base, to caU 
cuUUe the logarithm of the same quantity to any other base. 
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Assume the equations, 



l^ = m \ 



x=\ogam 
^^^^^^ \ y = log, m 



From the assumed equations, a* = ^ ; 

1 i_ 

hence, {(f)v = (1^) v ; 

X 

or, a y = b, 

X 

Therefore, Art 1> J = loga o; 

y 1 

or, - — 



' ar logaft' 

whence, y = j^^. 
Substituting values of a; and ^, 

That is, if we know the logarithm of tts to a certain base, a, 
its logarithm to any other base, 5, is found by dividing by the 
logarithm of h to the base a. 

18. To show that log^ h X log, o = 1, for any values of a 
and h. 

Assume the equation, a* = 5 ; whence x = log^ h. 

Take the - power of both members of the assumed equation ; 

(a*)« = 6», or 5* = a ; whence - = log, a. 
Therefore loga b X logs a=L x X - = 1- 



19« We append a series of examples showing the application 
of Arts. 12, 13, 14, and 15, singly and in combination. 

(a) log (.0631 X 7.208 X 512.72) = 
log .0631 + log 7.208 + log 512.72. 

(^) ^^g fS = ^«g ^^^^-^2 - log 7980.04. 
(c) log (.0980937)5 = 5 X log .0980937. 
{d) log >v^2.36015 = H ^-^^Q^s 
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W '°g ^".08^25^'^^ = '°S <^-^12 X 33.62) - log .083255 
= log 7.512 4- log 33.62 — log .083255. 

(/)1«S (I) =|log| = |(log5_log3). 

.032956 

1 .032956 ^^ 7. 96183 __ log .032956 — log 7.96183 

W ^^S \7:96f83 2 2 

2 

(k) log^=log2* —log 3* =|log2 — |log3. 

36 

8- 

(i) log '^ •^^^^^•'^ = log ^^.081795 — log V'.0011346 

V.0011346 log .081795 log .0011346 

3 5 

0*) log i^/TTx \rd~) = log \/ir+ log \rw 

log 11 , log_? 

— 4- 1 5 

(k) log (2* X 3^ X ^h = log 2* + log 3* + log 4* == 
i log 2 + J log 3 + J log 4. 

(I) log (206.731 X 0.00273251)" = 13 log (206.731 X 
0.00273251) = 13 (log 206.731 + log 0.00273251). 

(m) log >>;^.0000359l = ''^ '^'''' ' 

By inspecting these examples carefully, the student can easily 
see how to perform any similar operations in multiplication, di- 
vision, powers or roots ; and where more than one of the four 
theorems are to be applied, will have no difficulty in determin- 
ing which one to apply first 



USE OF THE TABLES. 

20* The first table, pages 1 to 16, gives the mantissse of the 
logarithms of all numbers from 1 to 10,000 ; on the first page 
of the table are the logarithms of the numbers between 1 and 
100. This table is added simply for convenience, as the same 
mantissse are to be found in the rest of the table. 
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To find the logarithm of any number consisting of four Jig- 
ures. 

Find, in the column headed N, the first three figures of the 
given number. Then the mantissa of the required logarithm 
will be found in the horizontal line corresponding, in the verti- 
cal column which has the fourth figure of the given number at 
the top. If only the last four figures of the mantissa are found, 
the first two figures may be obtained from the nearest mantissa 
above, in the same vertical column, which consists of six figures. 
Finally, prefix the proper characteristic (Art. 8). 

For example, log 140.8 = 2.148603 

log .05837 = 8.766190-10 
log 8516. =3.930236. 

For a number consisting of one or two figures, use the first 
page of the table, which needs no explanation ; for a number of 
three figures, look in the column headed N, and take the man- 
tissa corresponding, in the column headed 0. For example, log 
94.6 = 1.975891. 

21» To find the logarithm of a number of more than four fig- 
ures. 

For example, let it be required to find log 3296.78. 

From the table, we find log 3296 = 3.517987 

log 3297 = 3.518119. 

That is, an increase of one unit in the number produces an 
increase of .000132 in the logarithm. Then evidently an in- 
crease of .78 unit in the number will produce an increase of 
.78 X .000132 in the logarithm = .000103, to the nearest sixth 
decimal place. 

Therefore log 3296.78 = log 3296 + .000103 
= 3.517987 + .000103 = 3.518090. 

We base the following rule on the above operation. 

(a) Find in the table the mantissa of the first four figures^ 
without regard to the position of the decimal point, 

{b) Find the difference between this and the mantissa of the 
next higher number of four figures ; (called the tabular differ- 
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ence, and to be found in the column headed D on each page. 
See note to Art. 21.) 

(c) Multiply the tabular difference by the rest of the figures of 
the given number^ with a decimal point before them, 

(d) Add the r^uU to the mantissa of the first four figures. 

(e) Prefix the proper characteristic. 

Example (a). Find the logarithm of 3296.78 

Mantissa of 3296 = 517987 
Tabular difference = 132 103 

.78 518090 



10.56 
92.4 



Correction = 102.96 = 103 nearly. 

Ans. 3.518090. 
Example (b). Find the logarithm of .0724608 

Mantissa of 7246 = 860098 
Tabular difference = 60 5 

.08 860103 

Correction = 4.8 = 5 nearly. Ans, 8.860103 — 10. 

Note. To find the tabular diflference, sabtract the last figure of the 
mantissa from the last figure of the next larger, and take the nearest whole 
number ending in that figure to the number in the column headed D in 
the same line. For instance, in finding log 1146.78, the last figure of the 
mantissa of 1146 is 5, and of the next larger mantissa, 3 ; 5 from 13 leaves 
8, and the nearest number ending in 8 to 379, the number in the column 
headed D, is 378, the proper tabular difference. 

22* To find the number corresponding to a given logarithm. 

For example, let it be required to find the number whose 
logarithm is 3.693845. Since the characteristic depends only 
on the position of the decimal point, and in no way affects the 
figures corresponding, we ought to obtain all of the number cor- 
responding, except the decimal point, by considering the man- 
tissa only. We find in the table the mantissa 693815, whose 
number corresponding is 4941 ; and the mantissa 693903^ whose 
number corresponding is 4942. That is, an increase of 88 in 
the mantissa produces an increase of one unit in the number. 
Hence an increase of 30 in the mantissa will produce an increase 
of I } of a unit in the number, or .34 nearly. 
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Therefore number corresponding to 3.693845 

= 4941 + .34=4941.34 

We base the following rule on the above operation. 

(a) Find in the table the next less mantissa, the four Jigures 
corresponding J and the tabular difference, 

(b) Subtract the next less mantissa from the given mantissa. 

(c) Divide the remainder by the tabular difference ; (the quo- 
tient in general cannot be depended upon to more than two 
decimal places.) 

(e?) Annex all of the quotient, except the decimal point, to the 
first four figures of the number. 

(c) Point off, (See note to Art. 22.) 

Note. The rules for pointing off are the reverse of the rules for char- 
acteristic, given in Art. 8. 

Rule L If — 10 t« not written after the mantissa, add 1 to 
the characteristic, giving the number of figures to the left of the 
decimal point. 

Rule II. If — IQ is written after the mantissa, add 1 to the 
characteristic, and subtract the result from 10, giving the number 
of zeros to be placed between the decimal point and first figure. 

Example (a). Find the number whose logarithm is 1.494301. 

494301 
Next less mantissa = 494294 ; four figures corresponding=3121 
Tabular difference = 139)7^0 (.05 nearly. 

69 5 
Therefore number corresponding = 31.2105, Ans, 

Example (b). Find the number whose logarithm is 7.950185 
— 10. 

950185 
Next less mantissa = 9501 70 ; four figures corresponding = 89 1 6 
Tabular difference = 49)15.00(.31 nearly. 

147 
30 

Therefore number corresponding = .00891631, Ans. 
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S3, In the application of Arts. 12, 13, 14, and 15, we have 
to perform the operations of Addition, Subtraction, Multiplica- 
tion, and Division, with logarithms. As some of the problems 
which may arise are peculiar, we give a few hints as to their 
solution, which will be found of service. 

1. Addition. If, in the sum, — 10, — 20, — 30, etc., are 
written after the mantissa, and the characteristic standing before 
the mantissa is greater than 9, subtract from both parts of the 
logarithm such a multiple of 10 as will make the characteristic 
before the mantissa less than 10. 

For example, 13.354802 — 10 would be changed to 3.354802 ; 
28.964316 — 30 would be changed to 8.964316 — 10 ; etc. 

2. Subtraction. In subtracting a larger logarithm from a 
smaller, or in subtracting a negative logarithm from a positive, 
the characteristic of the minuend should be increased by 10, 
— 10 being written after the mantissa to compensate. 

For example, to subtract 3.121468 from 2.503964, we write 
the minuend in the form 12.503964 — 10; subtracting from 
this 3.121468, we have as a result 9.382496 — 10. 

To subtract 9.635321 — 10 from 9.583427 — 10, we write 
the minuend in the form 19.583427 — 20 ; subtracting from 
this 9.635321 — 10, we have as a result 9.948106 — 10. 

3. Multiplication. The hint already given for reducing 
the result of Addition, applies with equal force to Multiplica- 
tion. 

To multiply a logarithm by a fraction, multiply first by the 
numerator, and divide the result by the denominator. 

4. Division. In dividing a negative logarithm, add to both 
parts of the logarithm such a multiple of 10 as will make the 
quantity after the mantissa exactly divisible by the divisor, with 
— 10 as a quotient. 

For example, to divide 7.402938 — 10 by 6, we add 50 to 
both parts of the logarithm, giving 57.402938 — 60. Dividing 
this by 6, we have as a result 9.567156— 10. 
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84, SOLUTIONS OF ARITHMETICAL PROBLEMS BY LOGA- 
RITHMS. 

• 

Example (a), Art. 19. To find the valae of 

.0631 X 7.208 X 512.72 
From Art. 19, log [.0631 X 7.208 X 512.72] = log .0631 
+ log 7.208 + log 512.72 

log .0631 = 8.800029 — 10 
log 7.208 = 0.857815 
log 512.72 = 2.709880 
Adding, . •. log of Ans. = 12.367724 — 10 = 2.367724 

Number corresponding to 2.367724 = 233.197, Ans. 

QOAQ KQ 

Example (5), Art. 19. Find the value of yoQQQ^ 

Log -^^ = log 3368.52 — log 7980.04 

log 3368.52 = 13.527439—10 (Art 23, 2.) 
log 7980.04= 3.902005 
Subtracting, . • . log of Ans. = 9.625434— 10 
Number corresponding = .422118, Ans. 

Example (c), Art. 19. Find the value of (.0980937)* 
Log (.0980937)5 = 5 X log .0980937 
log .0980937 = 8.991641 — 10 

5 

Multiplymg, . • . log of Ans. = 44.958205 — 50 

= 4.958205 — 10 
Number corresponding = .0000090825, Ans. 

V 

Example (d), Art. 19. Find the value of ^^2.36015 
Log \^2.36015 = log 2.36015 

log 2.36015 = 0.372940 
Dividing by 7, . • . log of Ans. = 0.053277 

Number corresponding == 1.13052^ Ans. 
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Example (e), Art. 19. Find the value of 083255 

^og ^'^!o^255'^^ = log 7.512 + log 33.62 — log .083255 

log 7.512= 0.875756 
log 33.62= 1.526598 



Adding, = 12.402354 — 10 (Art. 23, 2.) 
log .083255= 8.920410 — 10 
Subtracting, . • . log of Ans. = 3.481944 
Number corresponding = 3033.5, Ans. 

Example (/), Art 19. Find the value of {-\ 

log 5 = 0.698970 

log 3 = 0.477121 

Subtracting, = 0.221849 

3^ 

Multiplymg, = 0.665547 
Dividing by 4, . • . log of Ans. = 0.166387 

Number corresponding = 1.46685, Ans, 



Example (^), Art. 19. Find the value of A'^ 

Loe 1 032956 _log^ 
^ \ 7.96183 



32956 
96183 



03 2956 -- log 7.96183 
2 

log .032956 = 8.517934 — 10 
log 7.96183= 0.901013 
Subtracting, = 7.616921 — 10 

= 17.616921 — 20 (Art. 23, 4.) 
Dividing by 2, . • . log of Ans. = 8.808460 — 10 
Number corresponding = .0643369, Ans, 

2* 
Example (A), Art. 19. Find the value of -7 

at 
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^ogK= r log 2 — -g log 3. 

1 2 = 0.301030 ; 
multiply by 2, = 0.602060 ; divide by 3, = 0.200687 

log 3 = 0.477121 ; = 10.200687 - 10 

multiply by 5, = 2.385605 ; divide by 6, = 0.397601 

Subtracting, . • . log of Ans. = 9.803086 — 10 
Number corresponding = .635457, Ans. 

^/ .081795 

Example (i), Art 19. Find the value of -T^== 

8 

J- V .081795 log .081795 log .0011346 

>y^.00n346 "" ^ ^ 

log .081795 = 8.912726-10 ; -f- 3 = 9.637575 — 10 
log .0011346 = 7.054843-10 ; -4- 5 = 9.410969 — 10 

log of Ans. = 0.226606 
Ans. = 1.68502 

4 6 

Example 0'), Art. 19. Find the value of VH X V9 
T /*/— v^ ^/;^\ iogll , log 9 

Log (Vll X V9 ) = "V" + T" 

log 11 = 1.041393 ; -5- 4 = 0.260348 
log 9 = 0.954243 ; -J- 5 = 0.190849 

log of Ans. = 0.451197 
Ans. = 2.82616 

Example (k), Art. 19. Find the value of 2* X 3* X 4* 
Log (2* X 3* X 4*) = ^ log 2 + 5 log 3 + 5 log 4 
log 2 = 0.301030 ; ^ 2 = 0.150515 



log 3 = 0.477121 
log 4 = 0.602060 



-f. 3 = 0.159040 
-^ 5 = 0.120412 
log of Ans. = 0.429967 
Ans. = 2.69133 



Example (I), Art. 19. Find the value of (206.731 X 

.00273251)18 

Log (206.731 X .00273251)^ = 13 (log 206.731 + log 

.00273251) 



2 
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log 206.731 = 2.315405 
log .00273251 = 7.436562 — 10 

9.751967 — 10 

13 

log of Ans. = 6.775571 — 10 
Ana. = .000596446 

Example (m), Art. 19. Find the value of ^.00003591 
Log .^ .00003591 = ^^g '^^^^' 

log .00003591 = 5.555215 — 10 

7) 5.555215 — 10 
log of Ans. = 9.365031 — 10 
Ans. = .231756 

26. MISCELLANEOUS EXAMPLES. 

1. Given log 2 == 0.301030, log 3 = 0.477121, log 7 = 
0;845098, calculate, — 

(a) log 48 Ans. 1.681241 

(h) log 441 Ans. 2.644438 

(c) log 15 Am. 1.176091 

(d) log 56 Ans. 1.748188 

(e) log 2.1 Ans. 0.322219 

(f) log 125 Ans. 2.096910 

(g) log .84 Ans. 9.924279 — 10 
(A) log If Ans. 0.154902 

(i) log 567 Ans. 2.753582 

0') log 1.68 Ans. 0.225309 

(k) log .0175 Ans. 8.243038 — 10 

(0 log 7.056 Ans. 0.848558 

(m) log 3J Ans. 0.522879 

(n) log Hi Ans. 1.045758 

(o) log 7| Ans. 0.853872 

(P) log ^ Ans. 8.933053 — 10 

(9) log 5J Ans. 0.735954 

(r) log 5040 Ans. 3.702430 

(s) log 375V Ans. 1.568637 

(0 log 308.7 Ans. 2.489536 
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(m) log .00882 Ans. 7.945468 — 10 

(v) log 15552 Ans. 4.191785 

{w) log 62i Ans. 1.795880 

Ix) log 14.406 Ans. 1.158543 

2. Find, from the table, the logarithms of the following num- 
bers, — 

(a) .053 Ans. 8.724276 — 10 

(5) 51.8 Ans. 1.714330 

(c) .2956 Ans. 9.470704—10 

(d) 1.0274 Ans. 0.011739 

(e) 33.6908 Ans. 1.527511 

(/) .0602851 ' Ans. 8.780210 — 10 

(g) 65000.6 Ans. 4.812917 

(A) .00103074 Ans. 7.013149 — 10 

(i) 912.255 Ans. 2.960116 

(J) .876092 Ans. 9.942550 — 10 

(k) 7303.07 Ans. 3.863505 

(l) .0436927 Ans. 8.640409 — 10 

3. Find the numbers corresponding to the following loga- 
rithms, — 

(a) 1.880814 Ans. 76. 

(h) 9.470410 — 10 Ans. .2954 

(c) 0.820204 Ans. 6.61005 

(d) 4.745126 Ans. 55606.5 

(e) 8.044891 — 10 Ans. .011089 
(/) 2.270293 ^ns. 186.334 
(g) 9.350064 — 10 Ans. .223905 
(h) 3.000027 Ans. 1000.06 
(i) 0.990191 A.ns. 9.77667 
(j) 7.115658 — 10 ^ns. .00130514 
(k) 8.535003 — 10 Ans. .034277 
(0 1.670180 Ans. 46.7929 

4. Add together the following logarithms, — 

(a) 3.856514, 2.035861, and 7.318092 — 10 

Ans. 3.210467 
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(6) 0.621231, 1.523969, and 7.798336 — 10 

Ans. 9.943536 — 10 
(c) 9.096004 — 10, 4.581726, and 8.447510 — 10 

Ans. 2.125240 

5. Subtract the following logarithms, — 

(a) 0.659321 from 0.511490 Ans. 9.852169 — 10 

(b) 8.480367 — 10 from 9.052736 — 10 Ans. 0.572369 

(c) 9.156243 — 10 from 8.750404 — 10 

Ans. 9.594161 — 10 

(d) 7.901338 — 10 from 1.009800 Ans. 3.108462 

6. Multiply the following logarithms, — 

(a) 9.105107 — 10 by 3 Ans. 7.315321 — 10 

(6) 9.668311 — 10 by ^ Ans. 9.905232 — 10 

(c) 9.842003 — 10 by f Ans. 9.810404 — 10 

7. Divide the following logarithms, — 

(a) 8.452633 — 10 by 4 Ans. 9.613158 — 10 

(b) 9.670392 — 10 by 11 Ans. 9.970036 — 10 

Calculate, by logarithms, the values of the following, — 

'8. .0923841 X .00369822 X 51.2005 Ans. .0174930 

9. 3.70963^X286.512 ^^ ^^^^^^ 

0. (23.8464)8 Ans. 13560.2 

1. (.000929687)* Ans. .136085 

2. ^3; Ans. 1.14720 

3. v^7239.81 . Ans. 2.24328 

4. v^.00230508 ^ns. .296850 

5. v^.00000950669 ^ns. .191680 
t Ans. .644349 



■■■ fey 



.0872635 y Ans. .501126 

.132088 / 
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18. 



19. 



20. 



y^5.95463 X -v^61.1998 
.^298.543 

^.000128883 
.^.000827606 

(625.343)^ 
(.732465)^ 



8 



21. 
22. 

23. 

24. 

25. 
26. 
27. 

28. 

29. 
30. 

31. 

32. 

33. 
34. 

35. 



^.00819323 X (.0628513) 
.983417 

(.746892)^ 
(.234521)5 



f 



«|3258.82 



1 

\ 49309.8 
8- - - 5 



\/2 X s/TX ^TX \/T 

V.035 X V^.62()671 X V^.00721033 
(I8.9503yi X (.213675)1* 
V^3734.89 X .0000110818 

(2.63172)* X (.712719)* 



(538.217 X .000596899) 
N'3 



4 



sfii 

>Jl3 



© 



f 



13 



V6829.58 
(.00200016)^* 



6 
8 



2 
3 

5 
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Am. 3.07616 



Am. .297812 



Arts. 83.5656 



Ans. .00323012 



Am. 98.4295 



Am. .580797 

Am. 2.47630 

Am. .0334343 
Am. 46809.2 
Am. .588141 

Am. 1.80446 

Am. .867674 

Am. 1.09872 
-471*. 1.06179 



Am. .680192 



Am. 1.97221 
Am. .000113607 



Am. 1.09328 



36. 2* X 3* 



Am. 5.88336 
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^^- - Jns. 1.70869 



2 

^^- -o ^ii#. .788547 

39. (1.05624)"^ An$. 458.623 

40. V5 Ans. 1.41421 

41. ^5 -4w». 1.49535 

42 30^-698 X .902613 

.00776129 X 16923.2 ^^' 2.09389 

43. (31.6259\A ^^. .631188 

\429.016/ 

^^ V^ ^00730007 ^^^ J g5C)00 

(.682913)3 



MISCELLANEOUS THEOREMS. 

96* Definition, ^ti exponential equation is one in which the 
unknown quantity occurs as an exponent. 

To solve an equation of this form, take the logarithms of both 
members, according to Art. 14; the result will be an equation 
which can be solved by ordinary algebraic methods. 

Example. Given 31* = 23. Taking the logarithms of both 
members, log 31* = log 23 ; or, Art. 14, a; log 31 = log 23 ; 

whence. = gf=lS|=. 913077. ^„,. 

J87» Application of logarithms to proUems in Compound Inter- 
est 

Let P = the principal, expressed in dollars. 

Let t = the interval of time during which simple interest is 
calculated, expressed in years or fractions of a year. For in- 
stance, if the interest is compounded annually, ^ = 1 ; if semi- 
annually, < = ^ ; etc. 

Let R = the interest of one dollar for the time t. 

Let n = the number of years. 

XrOt Ai, A^ As, .... be the amounts at the ends of the 1st, 
24) 3d, . . . . intervals. 
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Let A be the amount at the end of n years. 
Then, Ai = P + PR = P ( 1 + B) 
A,= Ai + A,R=A, (1 + R) 

= P ( 1 + i?) ( 1 + i?) = P ( 1 + i?)« 
As = A2-\-A^R =A^(\ + E) 

= P(\-\-Ry (1 -f i?) =P (1 4- Ry 

As there are 7 intervals, the amount at the end of the last, 

n 

according to the law observed above, ^ = P (1 -[- -^)". 
(a) Given P, t, R, and n, to find A. 

As -4 = P (1 + J?)S by logarithms, 

log ^ = log P (1 + R)T = log P + log (1 + R)T 

= log P+flog(l + i?). 

Example. What will be the amount of $7325.67 for 3 years 
9 months at 7 per cent, compound interest, the interest being 
compounded quarterly ? 

Here P = 7325.67, t = \,R = .0175, n = 3 f, " = 15. 

log P = 3.864848 
log (1 + i?) = 0.007534; multiply by 15 = 0.113010 

Adding, . • . log of -4 = 3.977858 
Number corresponding, A = $9502.93, Ans. 

(h) Given t, R, n, and A, to find P. 

* A 
As -4 = P (1 + i?) *", . • . P = ;j- ; or, by logarithms, 

H + R)! 

log P= log A — log (1 +R)T= log A— J log (1 + R). 

Example. What sum of money will amount to $1763.55 at 5 
per cent compound interest in 3 years, the interest being com- 
pouaded semi-annually? 

Here t=^,Rz= .025, n = 3,A = 1763.55,7 = 6. 

log A = 3.246388 
log (1 + i?) == 0.010724 ; multiply by 6 = 0.064344 

Subtracting, . • . log P = 3.182044 
Number corresponding = $1520.70, Am. 
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(c) Given P, t, R, and A, to find n. 
In Art. 27, (a), we showed that 

log^ = logP+ 7log(l + i?) 
.-. 7log(l + i?) = log^ — logP 

Example. In how many years will $300.00 amount to $400.00 
at 6 per cent, compound mterest, the mterest bemg compounded 
quarterly ? 

Here P = 300, t = \,E = .015, A = 400. 

log 400 — log 300 2.602060 — 2.477121 .124939 

* ' * ^ 4 log 1.015 4 X .006466 .025864 

= 4.83 years, Ans. 

(d) Given P, t, n, and A, to find R. 

We showed, in Art. 27, (c), that ^ log (I + i?) = log ^ — 
log P. 

t 

Example. If $500.00 at compound interest amounts to 
$689.26 in 6 years and 6 months, the interest being com- 
pounded semi-annually, what is the rate per cent per annum ? 

Here P= 500, <= J, n= 6J, Az= 689.26, f = 13. 

X. . T^v log 689.26— log 500 
.•.l0g(l+i?)=-^ ^3 

log 689.26 = 2.838383 

log 500 = 2.698970 

Subtracting, =0.139413 

Dividing by 13, . • . log (1 + i?) = 0.010724 

Number corresponding = 1,025 = 1 -[- i? . • . i? = .025 

That is, one dollar gains $«025 semi-annually; or the rate is 5 
per cent, per annum. 
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EXPONENTIAL AND LOGARITHMIC SERIES. 
S8. We know that for any values of n and x, 

[(•+DT =('+;)" 

Expanding by the Binomial Theorem, we obtain 

r. I 1 I >»(»-!) 1 r»(n-l)(»-2) l "lar 

L^ + ^ « "T 1.2 »^ "T 1.2.3. n^-f- • • • J 

1 . nxjnx — 1) 1 . nxjnx — 1) {nx — 2) 1_ 
= l + ^n+ n2 ^+ 1.2.3 n8" 

_ i-i (i_I)(i_2\ 

r 1 J 1 _i_ " _i_ \ "/ v "/ _i_ r 

or,|_ l-t-l + -^+ —^ + ... J 

= ,+.+ <!=i)+<!rlH!zL)+ 



1.2 ' 1.2.3 



This is true for all values of n ; hence it is true however large 
n may be. Suppose w to be made equal to oo. Then the 

values of the fractions 1, ?, etc., are 0. Hence we have, 



n n 



The series in the bracket we denote by e ; hence 

«' = i + - + o + tS3 + --- 

29, To expand (f in powers of x. 

Let = 6"*; whence, Art 1, m = log^ a. 

Thener' = c"-=,Art.28,l+7nx + '?^ + ^+. . 

Substituting the value of wi, 

...«-=! + (log, a)x + (log, of g + (log, df ^ + 

This result is called the Exponential Theorem. 

30. The system of logarithms which has e for its base, is 
called the Napierian System^ from Napier, the inventor of loga- 
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rithms. The value of e may be easily calculated from the 
series of Art. 28, and will be found to be 2.7182818 

31* To expand loge (1 -|- a;) in powers of x. 

= l4.ar|(a-l)-<^+ii=^'....} + terms 

containing a:*, a^^ etc. 

But, Art. 29, a* = 1 + ^ (log« «) + terms containing s?, afy 
etc. 

As the two values of a* are equal for all values of x, by the 
Theorem of Undetermined Coefficients the coefficients of x in 
the two expressions are equal ; hence 

log« a= (a - 1) - ^—^ + 3^^ 

Putting a = 1 -j- x, and therefore a — 1 = a:, we obt^ 

log* (1 + ^) = ^ — 2 +3 "■ 

Note. This formula might be used to calculate Napierian loga- 
rithms; but unless a: is a very small fraction, the series in the second 
member is either divergent or converges very slowly, and hence is useless 
in most cases. 

3^ To obtain a more convenient formula for calculating the 
Napierian logarithm of a number. 

ByArtSl, log.(l+x)=a:-f + J-J + ^-...; 
put a: = — a:, 

• • log- (1— a;) = — a; ... 

^* ^ ^ 2 3 4 5 

Subtracting, ,. • . log;, {l-\-x) — log, {\ — x) = 2x -\- — -\- 






or, by Art. 13, log. (i±^) = 2(a:-Hj + |?+...) 



Let x = — ■ — 

2n + l 
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1 4--J_ 
. 1 + g __ ^ ^ JST+l -, 2>t + 1 + 1 ,, 2>t + 2 n + 1 

Substituting, . • . log^ (^-7^) = loge (n -|- 1) — log, n 

^^ ^ Un + l ' 3(2n + l)8 "I" 5(2n+l)6 + ' • * J 

... log. (n+l)=logen + 2 (^ + ^-^^^ + 

5(2n+l)6 + " V 

33. To calculate log« 2, put n = 1, in the formula of Art. 
32. 

.>. I0ge2 = l0g, 1 + 2 (^ + 3^^|^^3 + ^^^|^^, +...); 

or, since log. 1 = 0, 

log, 2 = 2 (^3 + 81 + 1215 "15309 "177147 '1948617 •"* * ') 

= 2 (.3333333 + .0123457 + .0008230 + .0000653 
+ .0000056 + .0000005 + ) 

= 2 X .3465734 = .6931468 = .693147 correct to the 
sixth decimal place. 

From loge 2 we may calculate log^ 3 ; and so on. We shall 
find log, 10 = 2.302585. 

34* To calculate the common logarithm of a number from its 
Napierian logarithm. 

By Art. 19, changing h to 10, and a to e, we obtain 
^-g- ^ = ;^ = 2» ^^Se m = .4342945 X log, m. 
For instance, log^ 2 = .4342945 X .693147 = .301030. 

The multiplier by which logarithms of any system are de- 
rived from the Napierian system, is called the modulus of that 
system. Hence .4342945 is the modulus of the common sys- 
tem. 

As tables of common logarithms are met with more fre- 
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quently than tables of Napierian, a rule for changing common 
logarithms into Napierian may be found convenient. 
BuLE. Divide the common logarithm hy .4342945. 

For example, to find the Napierian logarithm of 586.324, 
common log 586.324 = 2.768138 

Divide by .4342945, . • . Napierian log 586.324 = 6.373873, 
Ans, 

Another method would be to multiply the common logarithm 
by 2.302585, the reciprocal of .4342945. 

ARITHMETICAL COMPLEMENT. 

35* Definition. The Arithmetical Complement of a positive 
logarithm is the difference between itself and 10 \ of a negative 
logarithm^ it is the difference between thai portion of it besides the 
— 10, awe? 10. 

For positive logarithms, — 10 should be written after the 
mantissa. 

For example, if log 4098 = 3.612572, ar. co. log 4098 = 

6.387428-10, 
if log .06689 = 8.825361 — 10, ar. co. log .06689 
= 1.174639. 

The only application of this is to exhibit the work of calcula- 
tion by logarithms in a more compact form in certain cases. It 
depends on the principle that subtracting a logarithm or adding 
its Arithmetical Complement gives the same result. 

Suppose that we are to calculate ■ , by logarithms. 

log^ = logaX J-logcXrf 

= log a -|- log h — log c — log d 

= log<? + log J+[(10 - log c) - 10J + [(10- logrf) -10] 
= log a -|- log b -}- ar. co. log c -J- ar. co. log d. 

That is, the work can be exhibited in the form of the addi- 
tion of four logarithms, instead of the subtraction of the sum 
of two logarithms from the sum of two others. The principle 
is only applicable to the case of fractions ; and the rule to be 
used is, 
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Add together the logarithms of the quantities in the numerator, 
and the arithmetical complements of the logarithms of the quanti- 
ties in the denominator, 

TT T ^ , , , ^ o 79.23 X 10.39 

MjxampU. Calculate the value . oi ^,^ ^ .. ^„^^^ ' 

^ 613.8 X .07723 

Log ^^'^ ^ ^^^^ = log 79.23 + log 10.39 + ar. co. log 

oloao X •07723 

613.8-1- ar- co. log .07723: 

log 79.23= 1.898890 

log 10.39= 1.016616 
ar. CO. log 613.8= 7.211973 — 10 
ar. CO. log .07723 = 1.112214 

Adding,. • . log of Ans. = 11.239693 — 10 = 1.239693 
Number correspondiDg = 17.3657, Ans. 

Note. The arithmetical complement may be calculated mentally from 
-the logarithm, by subtracting the last significant figure from 10, and all 
the others from 9. 



86. MISCELLANEOUS EXAMPLES. 

1. Find logia 56. (See Art. 17.) Ans. 1.569369 

2. Find logs 1^3 Ans. 2.449576 

3. Find logao 411 Ans. 2.009056 

4. Solve the equation 11* = 3 Ans. x = .458157 

5. Solve the equation 5^ = 8^*+ ^ Ans. x=z — 2.70951 3 

6. Solve the equation 23*"+* = 31^^ 

^w«. a: = —10.234136 

7. What sum of money will amount to $8705.50, at 7 per 
cent, compound interest, in 7 years, the interest being com- 
pounded annually? Ans. $5421.33 

8. In how many years will a sum of money double itself at 
6 per cent, compound interest, the interest being compounded 
semi-annually? Ans. 11.73 years. 

9. What will be the amount of $1000.00 for 38 years 3 
months, at 6 per cent, compoimd interest, the interest being 
compounded quarterly? Ans. $9756.59 

10. At what rate per cent, per annum will $2500.00 amount 
to $3187.25 in 3 years 6 months, the interest being compounded 
quarterly? Ans. 7 per cent. 
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11. In how many years will $9681.32 amount to $15308.70 
at 5 per cent, compomid interest, the interest being compounded 
annually? Ans. 9.39 years. 

12. Find the Napierian logarithm of 52.9381 

Ans. 3.969122 

13. Find the Napierian logarithm of .085623 

Ans. — 2.457802 

USE OF THE TABLES OF LOGARITHMIC SINES, 

COSINES, ETC. 

37» These tables, extending from page 18 to page 61, give 
the logarithms of the sines, cosines, tangents, and cotangents of 
all angles, expressed in degrees and minutes, from 0° to 90°. 
As the sine, cosine, tangent, and cotangent of any angle are re- 
spectively equal to the cosine, sine, cotangent, and tangent of 
the complement of the angle, it follows that the functions of all 
angles above 45° are to be found in the table of functions of 
angles below 45°. For angles below 45°, the degrees will be 
found at the top of the page, the minutes in the left hand column, 
and the functions in the columns indicated by the name at the 
top ; that is, sines in the first column, cosines in the second, 
tangents in the third, cotangents in the fourth. For angles 
above 45°, the degrees will be found at ihefoot of the page, the 
minutes in the right hand column, and the functions in the col- 
umns indicated by the name at the foot ; that is, cosines in the 
first column, sines in the second, cotangents in the third, tan- 
gents in the fourth. As the sines and cosines of all angles, the 
tangents of all angles below 45°, and the cotangents of all angles 
above 45°, are less than unity, in all these cases the logarithm 
of the function has been increased by 10, and —10 should be 
written after the mantissa ; the tangents of angles above 45° 
and the cotangents of angles below 45°, being greater than 
unity, the logarithms are not increased by 10, and their true 
values are given in the table. 

For example, log sin 38° 27' = 9.793673 — 10 

log tan 66° 33' = 0.362735 
log cot 79° 8' = 9.283225 — 10 
log 008 20° 54' = 9.970442 — 10 
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log tan 860 12' = 9.864445 — 10 

log cos 89° 37' = 7.825451 — 10 

log sin 89° 3' = 9.999940 — 10 

log cot 12° 41' = 0.647713 

38t To find the logarithmic sine, cosine, tangent, or cotangent 
of any angle less than 90°. 

(a) Find, in the table, the logarithmic sine, cosine, tangent, 
or cotangent of the degrees and minutes. 

(3) Find the difference for 1" corresponding (see note to 
Art 38). 

(c) Multiply this difference by the number of seconds. 

{d) If sine or tangent, add I l,• 

K cosme or cotangent, subtract ]■ "^correction. 

Note. The columns to the right of the columns headed sine, cosine, and 
tangent contam the differences for one second respectively ; the right hand 
column of differences is also to be used with the column headed cotangent. 
It will be observed that the difference does not stand on the same line with 
the logarithm, but midway between it and the next. In using the degrees 
at the top of the page, the difference next hdow should be taken ; with the 
degrees at the foot, the difference next 0601;^. Always take the difference 
from the colamn to the rights except when using the right hand column of 
logarithms, headed cotangent, in which case the difference must be taken 
from the column to the UJi, 

Example (a). Find log tan 17° 13' 51". 
log tan 17° 13' = 9.491180 — 10 
D 1" = 7.44 379 

51 9.491559 — 10 = log tan 17° 13' 51", Ans. 
7.44 
372.0 



379.44 = 379 nearly. 

Example (5). Fmd log cos 66° 33' 29". 

log cos 66° 33' = 9.599827 — 10 
P 1" = 4.85 141 

29 9.599686 — 10, Amm^ 



43.65 
97.0 



140.65 = 141 nearly. 
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39* To find the angle correspondin^g to any given logarithmic 
sine, cosine, tangent, or cotangent. 

(a) Find in ihe table the next less logarithmic sine, cosine, 
tangent, or cotangent, the degrees and minutes corresponding, 
and the difference for 1". (See note to Art. 38.) 

(h) Subtract the next less logarithm from the given loga- 
rithm. 

(c) Divide the remainder by the difference for 1", giving the 
correction in seconds. 

(d) If sine or tangent, add > ^^^ eorrection. 
If cosine or cotangent, subtract > 

Note. In searching for the next less logarithm, attention must he paid 
to the fact that the functions are found in different columns according as 
the angle is greater or less than 45° ; hence we must always search two col- 
umns. Now suppose we are finding the angle corresponding to a loga- 
rithmic sine ; if we find the next less logarithm in the column headed 
sine, we take the degrees at the top of the page and the minutes from the 
column on the left ; if we find it in the column with sine at the foot, we 
take the degrees at the^bo^ of the page, and the minutes from the column 
on the light ; we proceed similarly with the other three functions. 

Example (a). Find the angle whose log sin = 9.959343—10. 

9.959343 — 10 
Next less log sin = 9.959310 — 10 ; angle corresponding 
Difference for l" = .95)33.00(34.7 nearly. = 65° 35'. 

285 
450 
380 



700 



Adding the correction, ' 

. • . angle corresponding = 65® 85' 34.7", Ans, 

Example (5). Find the angle whose log cot = 0.169602. 

0.169602 
Next less log cot = 0.169379 ; angle corresponding = 34° 6'. 
Difference for 1" = 4.53)223.00(49.2 nearly. 

1812 
4180 
4077 
1030 
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SubtractiDg the correction, 

. • . augle corresponding = 34° 5' 10.8'', Ans. 

40, To calculaie the logarithmic secant and cosecant of any 
angle. 

By Trigonometry, sec x z=z ^^^. 

. • . log sec X = log ( j = log 1 — log cos x 

= — log cos a; = 10 — log cos x — 10 
= 10 — - (log cos x + 10) = 10 — tabular 
log cos X, 



Also, since cosec x = 



1 



sin x' 



. • . log cosec X = log - — = log 1 — log sin x 

= — log sin a; = 10 — W sin x — 10 
= 10 — (log sin aj -f" 10) = 10 — tabular log sin x. 
Hence the following rule : — 

Tojind the logarithmic secant, subtract the tabular logarithmic 
cosine from 10; tofnd the logarithmic cosecant, subtract the tabu- 
lar logarithmic sine from 10. 

Example (a). Find log sec 22° 39'. 

Tabular log cos 22° 39' = 9.965143. 

Subtract from 10, . • . log sec 22° 39' = 0.034857, Ans. 



Example (5). Find log cosec 51° 4'. 
Tabular log sin 51° 4' = 9.890911. 
Subtract from 10, . • . log cosec 51° 4' 



0.109089, Ans, 



41, The logarithmic functions of angles , above 90° may be 
found by the following table : 



Angle. 


Sine. 


Cosine. 


Tangent. 


Cotangent. 


Secant. 


Cosecant. 


90° + ar 


COS X 


— sin X 


— cot a: 


— tan ar 


— cosec X 


see X 


180° + ar 


— sin X 


— cos X 


tana: 


cot x 


— sec X 


— cosec X 


2l(P + x 


— cosar 


sin X 


— cot a: 


— tana: 


cosec X 


— sec X 
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42, EXAMPLES IN THE USE OF THE TABLES OF LOGA- 
KITHMIC SINES, COSINES, TANGENTS, AND COTAN- 
GENTS. 



Ans, 9.911700 — 10 
Ans. 9.945804 — 10 
Ans. 0.651899 
Ans. 1.012543 
Ans. 9.649455 — 10 
Ans. 0.085603 
Ans. 9.251526 — 10 
Ans. 9.954424 — 10 



1. Find log cos 35° 18' 42" 

2. Find log sin 61° 58' 4" 

3. Find log cot 12° 33' 56" 

4. Find log sec 84° 25' 29" 

5. Find log tan 24° 2' 34" 

6. Find log cosec 55° 11' 43'' 

7. Find log cos 79° 43' 13" 

8. Find log cot 48° 0' 3" 

9. Find angle whose log tan = 0.916351 

Ans. 83° 5' 13.7" 

10. Find angle whose log cos = 9.923569 — 10 

Ans. 33° 0' 16.2" 

11. Find angle whose log sin = 9.863011 — 10 

Ans. 46° 50' 33" 

12. Find angle whose log cot = 0.215386 

Ans. 31° 20' 28.4" 

13. Find angle whose log sec = 0.772063 

Ans. 80° 16' 9.2" 

14. Find angle whose log cosec = 0.810882 

Ans. 8° 53' 80.2" 



A 



TABLE, 



ooRCAiiiDia Tin 



LOGARITHMS OF NUMBERS 



FBOM 1 TO 10,000. 



No. 


Log. 


No. 


Log. 


No. 


Log. 


No. 


Log. 


No. 


Log. 


1 
2 
8 

4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 


0.000000 
0.301030 
0.477121 
0.602060 
0.698970 


21 
22 
23 
24 
25 


1.322219 
1.342423 
1.361728 
1.380211 
1.397940 


41 
42 
43 
44 
45 


1.612784 
1.623249 
1.633468 
1.643453 
1.653213 


61 
62 
63 
64 
65 


1.785330 
1.792392 
1.799341 
1.806180 
1.812913 


81 
82 
83 
84 
85 


1.908485 
1.913814 
1.919078 
1.924279 
1.929419 


0.778151 
0.845098 
0.903090 
0.954243 
1.000000 


26 
27 
28 
29 
30 


1.414973 
1.431364 
1.447158 
1.462398 
1.477121 


46 
47 
48 
49 
50 


1.662758 
1.672098 
1.681241 
1.690196 
1.698970 


66 
67 
68 
69 
70 

71 
72 
73 
74 
75 


1.819544 
1.826075 
1.832509 
1.838849 
1.845098 


86 
87 
88 
89 
90 


1.934498 
1.939519 
1.944483 
1.949390 
1.954243 


1.041393 
1.079181 
1.113943 
1.146128 
1.176091 


31 
32 
33 
34 
35 


1.491362 
1.505150 
1.518514 
1.531479 
1.544068 


51 
52 
53 
54 
55 


1.707570 
1.716003 
1.724276 
1.732394 
1.740363 


1.851258 
1.857332 
1.863323 
1.869232 
1.875061 


91 
92 
93 
94 
95 


1.959041 
1.963788 
1.968483 
1.973128 
1.977724 


1.204120 
1.230449 
1.255273 
1.278754 
1J01030 


36 
37 
38 
39 
40 


1.556303 
1.568202 
1.579784 
1.591065 
1.602060 


56 
57 
58 
59 
60 


1.748188 
1.755875 
1.763428 
1.770852 
1.778151 


76 
77 
78 
79 
80 


1.880814 
1.886491 
1.892095 
1.897627 
1.903090 


96 
97 
98 
99 
100 


1.982271 
1.986772 
1.991226 
1.995635 
2.000000 



LOOABITIins 



OF NUMfleRS. 



J^.\ 


1 


2 1 3 1 i 


1 5 


6 1 7 1 d 


9 ,1^. 


160 


204120 


204391 


204663 


204934 


205204 


205475 


205746 


206016 206286 


206556;271 


1 


6826 


7096 


7365 


7634 


7904 


8173 


8441 


8710 8979 


9247 


269 


2 


9515 


9783 


210051 


210319 


210586 


210853 


211121 


211388 211654 


2U92l'2e7 


3 


212188 


212454 


2720 


2986 


3252 


3518 


3783 


4049 


4314 


4579,266 


4 


4844 


5109 


5373 


5638 


5902 


6166 


6430 


6694 


6957 


7221 


264 


5 


7484 


7747 


8010 


8273 


8636 


8798 


9060 


9323 


9585 


9846 


262 


6 


220108 


220370 


220631 


220892 


221153 


221414 


221675 


221936 


222196 


222466 


261 


7 


2716 


2976 


3236 


3496 


3755 


4015 


4274 


4533 


4792 


5051 


259 


8 


5309 


5568 


5826 


6084 


6342 


6600 


6858 


7115 


7372 


7630 


258 


9 


7887 


8144 


8400 


8657 
231215 


8913 
231470 


9170 


9426 


9682 


9938 


230193 


256 


170 230449,230704, 230960 


231724 


231979 


232234 


232488 


232742,255] 


1 


2996 


3250 


3504 


3757 


4011 


4264 


4517 


4770 


5023 


5276 


253 


2 


5528 


5781 


6033 


6285 


6537 


6789 


7041 


7292 


7541 


77951:2521 


3 


8046 


8297 


8548 


8799 


9049 


9299 


9550 


9800 


240050 


240300 


250 


4 


240549 


240799 


241048 


241297 


241546 


241795 


242044 


242293 


2541 


2790 


249 


5 


3038 


3286 


3534 


3782 


4030 


4277 


4525 


4772 


5019 


. 5266 


248 


6 


5513 


5759 


6006 


6252 


6499 


6745 


6991 


7237 


7482 


7728 


246 


7 


7973 


8219 


8464 


8709 


8954 


9198 


9443 


9687 


9»32 


250176 


•245 


8 


250420 


250664 


250908 


251151 


251395 


251638 


251881 


252125 


252368 


2610 243 


9 


2853 


309G 


3338 
255755 


3580 


3822 


4064 
256477 


4306 


4548 


4790 


5031 242 


180 


255273 


255514 


255996 


256237, 


256718 25G958 257198 


257439 


241 


1 


7679 


7918 


8158 


8398 


8637 


8877 


9116 9355 9594 


9833 


239 


2 


260071 


260310 


260548 


260787 


261025 


261263 


261o0li261739!261976 


262214 


238 


3 


2451 


2688 


2925 


3162 


3399 


3636 


3873 


4109 


4346 


4582 


237 


4 


4818 


5054 


5290 


5525 


5761 


6996 


6232 


6467 


6702 


6937 


235 


5 


7172 


7406 


7641 


7875 


8110 


8344 


8578 


8812 


9046 


9279 


234 


6 


9513 


9746 


9980 


270213 


270446 


270679 270912 


271144 271377 


271609 


233 


7 


271842 


272074 


272306 


2538 


2770 


3001 


3233 


3464 


3696 


3927 


232 


8 


4158 


4389 


4620 


4850 


5081 


5311 


5542 


5772 


6002 


6232 


230 


9 


6462 


6692 


6921 


7151 


7380 


7609 


7838 


8067 


8296 


8525 


229 


190 


278754 


278982i2T921 lT279l39~ 


279667,279895] 


280123 


280351 


280578 


280806228 


1 


281033 


281261 


281488 


281715 


281942 


282169 


2396 


2622 


2849 


3075 227 


2 


3301 


3527 


3763 


3979 


4205 


4431 


4656 


4882 


5107 


5332 


226 


3 


5557 


5782 


6007 


6232 


6456 


6681 


6905 


7130 


7354 


7578 


225 


4 


7802 


8026 


8249 


8473 


8696 


8920 


9143 


9366 


9589 


9812 


223 


5 


290035 


290257 


290480 


290702 


290925 


291147 


291369 


291591 


291813 


292034 


222 


6 


2256 


2478 


2699 


2920 


3141 


3363 


3584 


3804 


4025 


4246 


221 


7 


4466 


4687 


4907 


6127 


5347 


5567 


5787 


6007 


6226 


6446 


220 


8 


6665 


6884 


7104 


7323 


7542 


7761 


7979 


8198 


8416 


8635 


219 


9 


8853 


9071 


9289 


9507 


9725 


9943 


300161 


300378 


300595 


300813 


218 


200 


301030 


301247 


301464 


301681 


301898 


302114 


302331 


302547 


302764 


302980 


217 


1 


3196 


3412 


3628 


3844 


4059 


4275 


4491 


4706 


4921 


6136 


216 


2 


5351 


5566 


5781 


5996 


6211 


6425 


6639 


6854 


7068 


7282 


215 


3 


7496 


7710 


7924 


8137 


8351 


8564 


8778 


8991 


9204 


9417 


213 


4 


9630 


9843 


310056 


310268 


310481 


310693 


310906 


311118 311330 


311542 


212 


5 


311754 


311966 


2177 


2389 


2600 


2812 


3023 


3234 3445 


' 3656 


211 


6 


3867 


4078 


4289 


4499 


4710 


4920 


6130 


5340 


6551 


5760 


210 


7 


5970 


6180 


6390 


6599 


6809 


7018 


7227 


7436 


7646 


7854 


209 


8 


8063 


8272 


8481 


8689 


8898 


9106 


9314 


9522 


9730 


9938 


208 


9 320146 


320354 
322426 


320562 


320769 
322839 


320977 
323046 


321184 
323252 


321391 


321598 
323665 


321805 


322012 


207 


210 


322219 


322633 


323468 


323871 


324077 


206 


1 


4282 


4488 


4694 


4899 


5105 


5310 


5516 


5721 


5926 


6131 


205 


2 


6336 


6541 


6745 


6950 


7165 


7359 


7563 


7767 


7972 


8176 


204 


3 


8380 


8583 


8787 


8991 


9194 


9398 


9601 


9805 330008 


330211 


203 


4 


330414 


330617 


330819 


3?1022 


331225 


331427 


3316301331832 


2034 


2236 


202 


5 


2438 


2640 


2842 


3044 


3246 


3447 


3649 


3850 


4051 


4253 


202 


6 


4454 


4655 


4856 


5057 


5257 


6458 


5658 


6859 


6059 


6260 


2ft 1 


7 


6460 


6660 


6860 


7060 


• 7260 


7459 


7659 


7858 


8058 


8257 


200 


8 


8456 


8656 


8855 


9054 


9253 


9461 


9650' 9849 


340047 


340246 


199 


9 


340444 


340642 


340841 


341039 


341237 


341435 


341632J341830 


2028 


2225 


198 


b: 





1 


2 


3 


4 


^ 


6 1 7 


1 8 1 9 D.| 
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TT 





1 


2 


3 


4 


a 


6 1 i 


8 1 9 |D1 


220 


342423 


342U20 


342817 


343014 


343212 


343409 


343606 


343802 


343999 


344196 


197 


1 


4392 


4589 


4786 


4981 


6178 


5374 


5570 


6766 


6962 


6167 


196 


2 


6363 


6549 


6744 


6939 


7135 


7330 


7625 


7720 


7916 


8110 


196 


3 


8305 


8500 


8694 


8889 


9083 


9278 


9472 


9666 


9860 


350054 


194 


4 


350248 


350442 


350636 


350829 


361023 


361216 


361410 


361(4)3 


361796 


1989 


193 


5 


2183 


2375 


2668 


2761 


2954 


3147 


3339 


3632 


3724 


3916 


193 


6 


4108 


4301 


4493 


4685 


4876 


6068 


5260 


6462 


6643 


6834 


192 


7 


6026 


6217 


6408 


6599 


6790 


6981 


7172 


7363 


7654 


7744 


191 


8 


7935 


8125 


8316 


8506 


8696 


8886 


9076 


9266 


9466 


9646 


190 


9 


9835 


360025 


360215 


360404 


360593 


360783 


360972 


361161 


361360 


361639 189| 


230 


361728 


361917 


362105 


362294 


362482 


362671 


362859|363048t363236 


1363424 


188 


1 


3612 


3800 


3988 


4176 


4363 


4561 


4739 


4926 


6113 


6301 


188 


2 


5488 


6675 


6862 


6049 


6236 


6423 


6610 


6796 


6983 


7169 


187 


3 


7356 


7542 


7729 


7915 


8101 


8287 


8473 


8669 


8845 


9030 


186 


4 


9216 


9401 


9687 


9772 


9958 


370143 


370328 


370513 


370698 


370883 


186 


5 


371068 


371263 


371437 


371622 


371806 


1991 


2176 


2360 


2544 


2728 


184 


6 


2912 


3096 


3280 


3464 


3647 


3831 


4016 


4198 


4382 


4565 


184 


7 


4748 


4932 


6116 


6298 


5481 


6664 


6846 


6029 


6212 


6394 


183 


8 


6577 


6759 


6942 


7124 


7306 


7488 


7670 


7852 


8034 


8216 


182 


9 


8398 


8580 


8761 


8943 


9124 


9306 


9487 


9668 


9849 


380030 


181 


240 


380211 


380392 


380573 


380754 


380934 


381116 


381296 


381476 


381666 


381837 


181 


1 


2017 


2197 


2377 


2557 


2737 


2917 


3097 


3277 


3456 


3636 


180 


2 


3815 


3995 


4174 


4353 


4533 


4712 


4891 


5070 


5249 


5428 


179 


3 


5606 


5785 


5964 


6142 


6321 


6499 


6677 


6856 


7034 


7212 


178 


4 


7390 


7568 


7746 


7923 


8101 


8279 


8456 


8634 


8811 


8989 


178 


5 


9166 


9343 


9520 


9698 


9876 


390051 


390228 


390405 


390582 


390759 


177 


6 


390935 


391112 


391288 


391464 


391641 


1817 


1993 


2169 


2345 


2521 


176 


7 


2697 


2873 


3048 


3224 


3400 


3575 


3751 


3926 


4101 


4277 


176 


8 


4452 


4627 


4802 


4977 


6152 


6326 


6601 


6676 


6850 


6026 


176 


9 


6199 


6374 


6648 


6722 


6896 


7071 


7246 


7419 


7692 


7766 


174 


250 


397940 


398114 


398287 


398461 


398634 


398808 


398981 


399154 


399328 


399501 


173 


1 


9674 


9847 


400020 


400192 


400366 


400538 


400711 


400883 


401056 


401228 


173 


2 


401401 


401573 


1745 


1917 


2089 


2261 


2433 


2605 


2777 


2949 


172 


3 


3121 


3292 


3464 


3635 


3807 


3978 


4149 


4320 


4492 


4663 


171 


4 


4834 


5005 


5176 


5346 


6617 


5688 


6868 


6029 


6199 


6370 


171 


5 


6540 


6710 


6881 


7051 


72L1 


7391 


7661 


7731 


7901 


8070 


170 


6 


8240 


8410 


8579 


8749 


8918 


9087 


9257 


9426 


9695 


9764 


169 


7 


9933 


410102 


410271 


410440 


410609 


410777 


410946 


411114 


411283 


411451 


169 


8 


411620 


1788 


1956 


2124 


2293 


2461 


2629 


2796 


2964 


3132 


168 


9 


3300 


3467 


3636 


3803 


3970 


4137 


4305 


4472 


4639 


4806 


167 


260 


414973 


415140 


415307 


415474 


415641 


415808 


415974 


416141 


416308 


416474 


167 


1 


6641 


6807 


6973 


7139 


7306 


7472 


7638 


7804 


7970 


8135 


166 


2 


8301 


8467 


8633 


8798 


8964 


9129 


9296 


9460 


9625 


9791 


166 


3 


9956 


420121 


420286 


420451 


420616 


420781 


420945 


421110 


421276 


421439 


166 


4 


421604 


1768 


1933 


2097 
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7800 
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6221 
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5445 
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74 
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9820 


9894 


9968 


770042 


74 


9 


770115 


770189 


770263 


770336 


770410 


770484 


770557 


770631 


770705 


0778 


74 


590 


770852 


770926 


770999 


771073 


771146 


771220 


771293 


771367 


771440 


771514 


74 


1 


1587 
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63 


9 


3284 


8337 


3890 


8443 


8496 


8549 


3602 


8655 


8708 


3761 


53 


E 
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LOGARITHMS 












5rro 1 


1 2 1 


i 


4 


6 6 1 


i 


8 19 1 


TT 


620 


913814 


913867 


913920 


913973 


914026 


914079 


914132 


914184 


914237|914290| 


53 


1 


4343 


4396 


4449 


4502 


4556 


4608 


4660 


4713 


4766 


4819 


53 


2 


4872 


4925 


4977 


6030 


6083 


6136 


6189 


6241 


6294 


5347 


63 


3 


6400 


5453 


5505 


6558 


6611 


5664 


5716 


6769 


6822 


6875 


53 


4 


6927 


6980 


6033 


6085 


6138 


6191 


6243 


6296 


6349 


6401 


53 


6 


6454 


6507 


6559 


6612 


6664 


6717 


6770 


6822 


6875 


6927 


53 


6 


6980 


7033 


7085 


7138 


7190 


7243 


7295 


7348 


7400 


7453 


53 


7 


7606 


7558 


7611 


7663 


7716 


7768 


7820 


7873 


7925 


7978 


62 


8 


8030 


8083 


8135 


8188 


8240 


8293 


8345 


8397 


8450 


8602 


52 


9 


8655 


8607 


8659 


8712 


8764 


8816 


8869 


8921 


8973 


9026 


52 


83 J 919078 


919130 


919183 


919235 


919287 


919340 


919392 


9194449194961 


919549 


52 


1 


9601 


9663 


9706 


9758 


9810 


9862 


9914 


9967 


920019*920071 


62 


2 


920123 


920176 


920228 


920280 


920332 


920384 


920436 


920489 


0541 


0593 


52 


3 


0645 


0697 


0749 


0801 


0853 


0906 


0958 


1010 


1062 


1114 


62 


4 


1166 


1218 


1270 


1322 


1374 


1426 


1478 


1630 


1582 


1634 


52 


5 


1686 


1738 


1790 


1842 


1894 


1946 


1998 


2050 


2102 


2154 


52 


6 


2206 


2258 


2310 


2362 


2414 


2466 


2518 


2570 


2622 


2674 


62 


7 


2726 


2777 


2829 


2881 


2933 


2985 


3037 


3089 


3140 


3192 


62 


8 


3244 


3296 


3348 


3399 


3451 


3603 


3656 


3607 


3658 


8710 


62 


9 


3762 


3814 


3865 


3917 


3969 


4021 


4072 


4124. 4176 


4228 


52 


840 


924279 


924331 


924383 92U34 


924486 


924538 


9:^4689 


924641 


924693 


9247U 


52 


1 


4796 


4848 


4899 


4961 


6003 


6064 


5106 


6167 


6209 


5261 


62 


2 


6312 


6364 


6415 


6467 


5618 


5570 


6621 


6673 


5726 


6776 


52 


3 


6828 


6879 


6931 


6982 


6034 


6085 


6137 


6188 


6240 


6291 


61 


4 


6342 


6394 


6445 


6497 


6548 


6600 


6651 


6702 


6764 


6805 


61 


6 


6857 


6908 


6959 


7011 


7062 


7114 


7165 


7216 


7268 


7319 


61 


6 


7370 


7422 


7473 


7524 


7576 


7627 


7678 


7730 


7781 


7832 


61 


7 


7883 


7935 


7986 


8037 


8088 


8140 


8191 


8242 


8293 


8345 


51 


8 


8396 


8447 


8498 


8649 


8601 


8652 


8703 


8754 


8805 


8867 


61 


9 


8908 


8959 


9010 


9061 


9112 


9163 


9215 


9266 


9317 


9368 


61 


850 


929419 


929470 


929521 


929572 


929623 


929674 


929726 


929776 


929827 


929879 


51 


1 


9930 


9981 


930032 


930083 


930134 


930185 


930236 


930287 


930338 


930389 


51 


2 


930440 


930491 


0642 


0692 


0643 


0694 


0745 


0796 


0847 


0898 


61 


3 


0949 


1000 


1051 


1102 


1163 


1204 


1254 


1305 


1356 


1407 


51 


4 


1458 


1509 


1560 


1610 


1661 


1712 


1763 


1814 


1865 


1915 


61 


6 


1966 


2017 


2068 


2118 


2169 


2220 


2271 


2322 


2372 


2423 


61 


6 


2474 


2524 


2575 


2626 


2677 


2727 


2778 


2829 


2879 


2930 


61 


7 


2981 


3031 


3082 


8133 


3183 


3234 


3285 


8335 


3386 


3437 


61 


8 


3487 


3538 


3589 


3639 


3690 


3740 


3791 


3841 


3892 


8943 


61 


9 


3993 


4044 


4094 


4145 


4195 


4246 


4296 


4347 


4397 


4448 


51 


860 


934498 


934649 


934599 


934650 


934700 


934751 


934801 


934852 


934902 


934953 60 1 


1 


6003 


6054 


6104 


6154 


6205 


6255 


5306 


5356 


5406 


5457 


60 


2 


6607 


6558 


6608 


6658 


5709 


6769 


5809 


5860 


5910 


6960 


50 


3 


6011 


6061 


6111 


6162 


6212 


6262 


6313 


6363 


6413 


6463 


60 


4 


6614 


6664 


6614 


6665 


6715 


6765 


6815 


6865 


6916 


6966 


50 


6 


7016 


7066 


7117 


7167 


7217 


7267 


7317 


7367 


7418 


7468 


50 


6 


7518 


7568 


7618 


7668 


7718 


7769 


7819 


7869 


7919 


7969 


50 


7 


8019 


8069 


8119 


8169 


8219 


8269 


8320 


8370 


8420 


8470 


50 


8 


6520 


8570 


8620 


8670 


8720 


8770 


8820 


8870 


8920 


8970 


60 


9 


9020 


9070 


9120 


9170| 9220 


9270 


9320 


9369 


9419 


9469 


50 


870 


939519 


969669 


939619 


939669 939719 


939769;939819 


939869;939918 


939968 


50 


1 


940018 


940068 


940118 


940168|940218 


940267 


940317 


940367 


940417 


940467 


50 


3 


0516 


0566 


0616 


0666 


0716 


0765 


0815 


0865 


0915 


0964 


60 


3 


1014 


1064 


1114 


1163 


1213 


1263 


1313 


1362 


1412 


1462 


50 


4 


1511 


1661 


1611 


1660 


1710 


1760 


1809 


1859 


1909 


1958 


50 


6 


2008 


2058 


2107 


3157 


2207 


2256 


2306 


2355 


2405 


2455 


50 


6 


2504 


2554 


2603 


2663 


2702 


2752 


2801 


2851 


2901 


2950 


50 


7 


8000 


3049 


3099 


3148 


8198 


3247 


3297 


3346 


3396 


3445 


49 


8 


8445 


36U 


3693 


3643 


3692 


3742, 3791 
4236' 4286 


3841 


3890 


3939 


49 


9 


3989! 4038 


4088 


4137 


4186 


4335 


4384 


4433 


49 


TT 


i 1 


i 


3 1 4 


1 i 1 6 


7 1 8 
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OP NUMBERS 



15 



JiT 


■nr- 


"T" 


-T- 


3 


4 


"T" 


« 


"T" 


8 


9 


r^ 


m 


944483 


944^2 


^i4(idl 


iU6il 


^Uekd 


944Vi9 


944779 


944828 


944877 


944927 


49 


1 


4976 


6026 


6074 


6124 


6173 


6222 


5272 


6321 


6370 


6419 


49 


2 


6469 


6618 


6667 


6616 


6666 


6715 


6704 


6813 


6802 


6912 


49 


3 


6961 


6010 


6059 


6108 


6167 


6207 


6256 


6305 


6354 


6403 


49 


4 


6462 


6601 


6651 


6600 


6649 


6698 


6747 


6796 


6845 


6894 


49 


6 


6943 


6992 


7041 


7090 


7140 


7189 


7238 


7287 


7336 


7386 


49 


6 


7434 


7483 


7632 


7581 


7630 


7679 


7728 


7777 


7826 


7876 


49 


7 


7924 


7973 


8022 


8070 


8119 


81G8 


8217 


8266 


8316 


8364 


49 


8 


8413 


8462 


8511 


8660 


8609 


8667 


8700 


8766 


8804 


8853 


49 


9 


8902 


8951 


8999 


9048 


9097 


9146 


9195 


92U 


9292 


9341 


49 


890 


949390 


949439 


949488 


949636 


949585 949634 


949683 


949731 


949780 


949829 


49 


I 


9878 


9926 


9976 


960024 


960073 960121 


950170 


950219 


950267 


960316 


49 


2 


960366 


960414 


960462 


0511 


05G0 


0608 


0657 


0706 


0754 


0803 


49 


8 


0861 


0900 


0949 


0997 


1046 


1095 


1143 


1192 


1240 


1289 


49 


4 


1338 


1386 


1435 


1483 


1632 


1680 


1629 


1677 


1726 


1776 


49 


6 


1823 


1872 


1920 


1969 


2017 


2066 


2114 


2163 


2211 


2260 


48 


6 


2308 


2356 


2405 


2453 


2502 


2550 


2699 


2647 


2696 


27U 


48 


7 


2792 


284J 


2889 


2938 


2986 


3034 


3083 


3131 


3180 


3228 


48 


8 


3276 


3325 


3373 


3421 


3470 


3518 


3666 


3615 


3663 


3711 


48 


9 


3760' 3808 


3856 


3905 


3953 


4001 


4049 


4098 


4146 


4194 


48 


900 


964243 


9642i>l 


954339 9543871 


964435 


964484 


964632 


954680 


954628 


964677 


48 


1 


4725 


4773 


4821 


4869 


4918 


4966 


6014 


6062 


6110 


6168 


48 


2 


6207 


6255 


6303 


6351 


6399 


6447 


6496 


6643 


6592 


6640 


48 


3 


6688 


6736 


6784 


6832 


6880 


6928 


6976 


6024 


6072 


6120 


48 


4 


6168 


6216 


6265 


6313 


6361 


6409 


6457 


6605 


6653 


6601 


48 


5 


6649 


6697 


6746 


6793 


6840 


6888 


6936 


6984 


7032 


7080 


48 


6 


7128 


7176 


7224 


7272 


7320 


7368 


7416 


7464 


7512 


7559 


48 


7 


7607 


7655 


7703 


7751 


7799 


7847 


7894 


7942 


7990 


8038 


48 


8 


8086 


8134 


8181 


8229 


8277 


8325 


8373 


8421 


8468 


8616 


48 


9 


8664 


8612 


8669 


8707 


8755 


8803 


8850 


8898 


8946 


8994 


48 


910 


969041 


969089 


959137 


959186 


959232 


969280 


959328 


959375 


959423 


959471 


48 


1 


9618 


9566 


9614 


9661 


9709 


9757 


9804 


9852 


9900 


9947 


48 


2 


9996 


960042 


960090 


960138 


960185 


960233 


960281 


960328 


960376 


960423 


48 


3 


960471 


0518 


0566 


0613 


0661 


0709 


0756 


0804 


0851 


0899 


48 


4 


0946 


0994 


1041 


1089 


1136 


1184 


1231 


1279 


1326 


1374 


48 


5 


1421 


1469 


1516 


1663 


1611 


1658 


1706 


1753 


1801 


1848 


47 


6 1896 


1943 


1990 


2038 


2086 


2132 


2180 


2227 


2275 


2322 


47 


7 2369 


2417 


2464 


2611 


2659 


2606 


2653 


2701 


2748 


2795 


47 


8 2843 


2890 


2937 


2985 


3032 


8079 


3126 


3174 


3221 


3268 


47 


9 3316 


3363 


3410 


3457 


3604 


3552 


3599 


3646 


3693 


3741 


47 


920 


963788 


963835 


963882 


963929 


963977 


964024 


964071 


964118 


964165 


964212 


47 


1 


4260 


4307 


4364 


4401 


4448 


4496 


4542 


4590 


4637 


4684 


47 


2 


4731 


4778 


4826 


4872 


4919 


4966 


6013 


6061 


6108 


6156 


47 


3 


6202 


6249 


6296 


6343 


6390 


6437 


6484 


6531 


6578 


6626 


47 


4 


6672 


6719 


5766 


6813 


6860 


6907 


6954 


6001 


6048 


6096 


47 


5 


6142 


6189 


6236 


6283 


6329 


6376 


6423 


6470 


6517 


6564 


47 


6 


6611 


6658 


6705 


6752 


6799 


6845 


6892 


6939 


6986 


7033 


47 


7 


7080 


7127 


7173 


7220 


7267 


7314 


7361 


7408 


7454 


7601 


47 


8 


7648 


7695 


7642 


7688 


7735 


7782 


7829 


7875 


7922 


7969 


47 


9 


8016 


8062 


8109 


8156 


8203 


8249 


8296 


8343 


8390 


8436 


47 


J30 


968483 


968530 


968576 


968623 


968670 


968716 


968763 


968810 


968856 


968903 


47 


1 


8950 


8996 


9043 


9090 


9136 


9183 


9229 


9276 


9323 


9369 


47 


2 


9416 


9463 


9509 


9556 


9602 


9C49 


9695 


9742 


9789 


9836 


47 


3 


9882 


9928 


9975 


970021 


970068 


970114 


970161 


970207 


970254 


970300 


47 


4 


970347 


970393 


970440 


0488 


0533 


0579 


0626 


0672 


0719 


0766 


46 


5 


0812 


0858 


0904 


0951 


0997 


1044 


1090 


1137 


1183 


1229 


46 


6 


1276 


1322 


1369 


1415 


1461 


1508 


1654 


1601 


1647 


1693 


46 


7 


1740 


1786 


1832 


1879 


1925 


1971 


2018 


2064 


2110 


2157 


46 


8 


2203 


2249 


2296 


2342 


2388 


2434 


2481 


2627 


2673 


2619 


46 


9 


2666 


2712 


2758 


2804 


2861 


3897 


2943 


2989 


3036 


3082 


46 


01 • 
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LOGARmiMS 


OF NUMBERS. 






Tl 


fin 


1 


2n 


3 


4 


6 1 6 


V 


> 1 


J 1 


^& 


97^1^ 


973174^732201 


9732«>6 


973313 


9^3359 


973405 973461 


973497 


973643 


46 


1 


3590 


3636 


3682 


3728 


3774 


3820 


3866 


3913 


3959 


4005 


46 


2 


4051 


4097 


4143 


4189 


4235 


4281 


4327 


4374 


4420 


4466 


46 


3 


4512 


4558 


4604 


4650 


4696 


4742 


4788 


4834 


4880 


4926 


46 


4 


4972 


6018 


6064 


5110 


6166 


6202 


6248 


6294 


6340 


6386 


46 


5 


6432 


6478 


6524 


5570 


6616 


6662 


6707 


6763 


6799 


6846 


46 


6 


6891 


59*37 


6983 


6029 


6075 


6121 


6167 


6212 


6258 


6304 


4C 


7 


6350 


6396 


6442 


6488 


6533 


6579 


6626 


6671 


6717 


6763 


46 


8 


6808 


6854 


6900 


6946 


6992 


7037 


7083 


7129 


7175 


7220 


46 


9 


7266 


7312 


7358 


7403 


7449 


7495, 7541 


7686 


7632 


7678 46 1 


»50 


977724 


977769 


977816 


977861 


977906 


977962 


977998 


978043 


978089 


978136 


46 


1 


818] 


8226 


8272 


8317 


8363 


8409 


8464 


8500 


8646 


8591 


46 


2 


8637 


8683 


8728 


8774 


8819 


8866 


8911 


8966 


9002 


9047 


46 


8 


9093 


9138 


9184 


9230 


9275 


9321 


9366 


9412 


9457 


9503 


46 


4 


9548 


9594 


9639 


9685 


9730 


9776 


9821 


9867 


9912 


9958 


46 


5 


980003 


980049 


980094 


980140 


980185 


980231 


980276 


980322 


980367 


980412 


45 


6 


0458 


0503 


0549 


0594 


0640 


0685 


0730 


0776 


0821 


0867 


it 


7 


0912 


0957 


1003 


1048 


1093 


1139 


1184 


1229 


1276 


1320 


45 


8 


1366 


1411 


1456 


1501 


1547 


1592 


1637 


1683 


1728 


1773 


46 


9 


1819 


1864 


1909 


1954 


2000 


2046 


2090 


2135 


2181 


2226 


45 


960 


982271 


982316 


982362 


982407 


982452 


982497 


982643 


982588 


982633 


982678 


45 


1 


2723 


2769 


2814 


2859 


2904 


2949 


2994 


8040 


3085 


8130 


45 


2 


3176 


3220 


3266 


3310 


3356 


3401 


3446 


3491 


3536 


3581 


46 


3 


8626 


3671 


3716 


3762 


8807 


3862 


8897 


3942 


3987 


4032 


45 


4 


4077 


4122 


4167 


4212 


4257 


4802 


4847 


4392 


4437 


4482 


45 


5 


4627 


4572 


4617 


4662 


4707 


4762 


4797 


4842 


4887 


4932 


46 


6 


4977 


5022 


6067 


6112 


6167 


6202 


6247 


6292 


6337 


6382 


45 


7 


6426 


6471 


6516 


6661 


6606 


6651 


6696 


6741 


6786 


6830 


46 


8 


6875 


6920 


6966 


6010 


6055 


6100 


6144 


6189 


6234 


6279 


45 


9 


6324 


6369 


6413 


6458 


6503 


654B 


6693 


6637 


6682 


6727 


46 


970 


986772 


986817 


986861 


986906 


986961 


986996 


987040 


987086 


987130 


987175 


46 


1 


7219 


7264 


7309 


7353 


7398 


7443 


7488 


7532 


7677 


7622 


46 


2 


7666 


7711 


7756 


7800 


7845 


7890 


7934 


7979 


8024 


8068 


45 


3 


8113 


8157 


8202 


8247 


8291 


8336 


8381 


8425 


8470 


8514 


45 


4 


8559 


8604 


8648 


8693 


8737 


8782 


8826 


8871 


8916 


8960 


45 


6 


9006 


9049 


9094 


9138 


9183 


9227 


9272 


9316 


9361 


9406 


46 


6 


9450 


9494 


9539 


9583 


9628 


9672 


9717 


9761 


9806 


9850 


44 


7 


9896 


9939 


9983 


990028 


990072 


990117 


990161 


990206 


990260 


990294 


44 


8 


990339 


990383 


990428 


0472 


0516 


0561 


0605 


0650 


0694 


0738 


44 


9 


0783 


0827 


0871 


0916 


0960 


1004 


1049 


1093 


1137 


1182 


44 


980 


991226 


991270 3913151 


991359 


991403 


9914481991492 


991636 


991580 


991626 


44 


1 


1669 


1713 


1758 


1802 


1846 


1890 


1936 


1979 


2023 


2067 


44 


'2 


2111 


2156 


2200 


2244 


2288 


2333 


2377 


2421 


2466 


2009 


44 


8 


2554 


2598 


2642 


2686 


2730 


2774 


2819 


2863 


2907 


2951 


44 


4 


2995 


3039 


3083 


3127 


3172 


3216 


8260 


3304 


3348 


3392 


44 


6 


3436 


3480 


3524 


3568 


3613 


3657 


8701 


8746 


3789 


3833 


44 


6 


3877 


3921 


3966 


4009 


4053 


4097 


4141 


4186 


4229 


4273 


44 


7 


4317 


4361 


4405 


4449 


4493 


4637 


4681 


4626 


4669 


4713 


44 


8 


4757 


4801 


4845 


4889 


4933 


4977 


6021 


5066 


6108 


6162 


44 


9 


6196 


6240 6284 


6328 


5372 


6416 


6460 


5504 


6647 


6591 


44 


990 


995635 


995679 


995723 995767 


996811 


995854 


995898 


995942 


995986 


996030 44 


1 


6074 


6117 


6161 


6205 


6249 


6293 


6337 


6380 


6424 


6468 44 


2 


6512 


6555 


6699 


6643 


6687 


6731 


6774 


6818 


6862 


.6906 


44 


8 


6949 


6993 


7037 


7080 


7124 


7168 


7212 


7256 


7299 


7343 


44 


4 


7386 


7430 


7474 


7517 


7661 


7605 


7648 


7692 


7736 


7779 


44 


6 


7823 


7867 


7010 


7954 


7998 


8041 


8085 


8129 


8172 


8216 


44 


6 


8259 


8303 


8347 


8390 


8434 


8477 


8521 


8564 


8608 


8652 


44 


7 


8695 


8739 


8782 


8826 


8869 


8913 


8956 


9000 


9043 


9087 


44 


8 


9131 


9174 9218 


9261 


9305 


9348 


9392 


9435 


9479 


9622 


44 


9 


9666 


9609 9652 


9696 


.9739 


9783 


9826 


9870 


9913 


9967 


43 


^ 





1 t 2 1 3 


i 1 M « 1 


7 


6 


^ 


F. 



TABLE 



OF THE 



LOGARITHMIC SINES, COSINES, 
TANGENTS, AND COTANGENTS, 

FOB EVERT DEGREE AND MINUTE 
FBOH 0° TO 90°. 
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LOGARITHMIC SINES, COSINES, 

0» 



Sine. 



D. I Cosine, j D. 



Tang, i D» | Cotang. 




1 

a 

8 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
28 
24 
25 
26 
27 
28 
29 
80 

31 
32 
83 
84 
35 
86 
37 
38 
39 
40 

41 
42 
43 
44 

45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



— 00 
6.463726 
.764756 
.940847 
7.065786 
.162696 
.241877 
.808824 
.866816 
.417968 
.463725 

7.505118 
.542906 
.577668 
.609858 
.639816 
.667845 
.694173 
.718997 
.742477 
J764754 

7.785943 
^06146 
£25451 
.843934 
.861662 
.878695 
.895085 
.910879 
.926119 
.940842 

7.955082 
.968870 
.982233 
.995198 

8.007787 
.020021 
.031919 
.043501 
.054781 
.063776 

8.076500 
.086965 
.097188 
.107167 
.116926 
.126471 
.135810 
.144958 
.153907 
.162681 

8.171280 
.179713 
.187985 
.196102 
.204070 
.211895 
.219581 
.227134 
.234557 
.241855 



5017.17 

2934.85 

2082.31 

1615.17 

1319.68 

1115.78 

988.53 

852.54 

782.63 

689.88 

629.81 
679.37 
536.41 
499.38 
467.14 
438.81 
413.72 
391.35 
371.27 
353.15 

336.72 
321.75 
308.05 
295.47 
283.88 
273.17 
233.23 
253.99 
245.38 
237.33 

229.80 
222.73 
216.08 
209.81 
203.90 
198.31 
193.02 
188.01 
183.25 
178.72 

174.41 
170.31 
166 39 
162.65 
159.08 
155.66 
152..38 
143.24 
146.22 
143.33 

140.54 
137.86 
135.29 
132.80 
130.41 
128.10 
125.87 
123.72 
121.64 



10.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
9.999999 
.999999 
.999999 
.999999 
.999998 

9.999998 
.999997 
.999997 
.999996 
.999996 
.999995 
.999995 
.999994 
.999998 
.999998 

9.999992 
.999991 
.999990 
.999989 
.999988 
.999988 
.999987 
.999986 
.999985 
.999983 

9.999982 
.999981 
.999980 
.999979 
.999977 
.999976 
.999975 
.999973 
.999972 
.999971 

9.999969 
.999968 
.999966 
.999964 
.999963 
.999961 
.999959 
.999958 
.999956 
.999954 

9.999952 
.999950 
.999948 
.999946 
.999944 
.999942 
.999940 
.999938 
.999936 
.999934 



.00 

.00 

.00 

.00 

.00 

.0 

.0 

.0 

.0 

.0 

.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 

.02 
.02 
.02 
.03 
.03 
.03 
.03 
.03 
.03 
.03 

.03 
.03 
.03 
.03 
.03 
.04 
.04 
.04 
.04 



— 00 
6.463726 
.764756 
.940847 
7.0657S6 
.162696 
.241878 
.308825 
.366817 
.417970 
.463727 

7.505120 
.542909 
.577672 
.609857 
.639820 
.667849 
.694179 
.719004 
.742484 
.764761 

7 785951 
.806155 
.825460 
.843944 
.861674 
.878708 
.895099 
.910894 
.9261.34 
.940858 

7955100 
.968889 
.982258 
.995219 

8.007809 
.020045 
.031945 
.043527 
.054809 
.065806 

8.076531 
•086997 
.097217 
.107202 
.116963 
.126510 
.135851 
.144996 
.153952 
.162727 

8.171328 
.179763 
.188036 
.196156 
.204126 
.211953 
.219641 
.227195 
.234621 
.241921 



5017.17 

2934.85 

2082.31 

1615.17 

1319.68 

1115 78 

996.53 

852.54 

762.63 

689.88 

629.81 
579.38 
536.42 
499.39 
467.15 
438.82 
413.73 
391.36 
371.28 
353 17 

3.36.73 
321.76 
303.06 
2a54J 
233.90 
273.18 
263.25 
254.01 
245.40 
237.35 

223.81 
222.75 
216 10 
209.83 
203.92 
198.33 
193.05 
188.03 
183.27 
178.74 

174.44 
170.34 
166.42 
162.68 
159.10 
155.68 
152.41 
149.27 
146.27 
143.36 

140.57 
137.90 
135.32 
132.84 
130.44 
128.14 
125.90 
123.76 
121.68 



00 
8.536274 
.235244 
.059158 
2.934214 
.837304 
.758122 
.691175 
.633188 
.582030 
.536273 

2.494880 
.457091 
.422328 
.390148 
.860180 
.832151 
.805821 
.280997 
.257516 
.235239 

2.214049 
.193845 
.174540 
.156056 
.138326 
.121292 
.104901 
.089106 
.073866 
.059142 

2.044900 
.031111 
.017747 
.004781 

1.992191 
.979955 
.968055 
.956478 
.945191 
.934194 

1.923469 
.913003 
.902788 
.892797 
.883037 
.873490 
.864149 
.855004 
.846048 
.837273 

1.828672 
.820237 
.811964 
.803844 
.795874 
.788047 
.780359 
.772805 
.765379 
.758079 



60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

89 
88 
87 
86 
85 
84 
83 
82 
81 
80 

29 
28 
37 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
18 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 




Cosine. \ D. | Sine. | D. | Cotang. \ D. | Tang. | M. 

89" 



TANGENTS, AND COTANGENTS. 

V> 
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M. I Sine. \ D. | Cosine. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
82 
83 
34 
35 
36 
37 
88 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



8.241b55 
.249033 
.256094 
.263042 
.269881 
.276614 
.283243 
.289773 
.296207 
.302546 
.308794 

8.314904 
.321027 
.327016 
.332924 
.338753 
.344504 
.350181 
.355783 
.361315 
.366777 

8.372171 
.377499 
.382762 
.387962 
.393101 
.398179 
.403199 
.408161 
.413068 
.417919 

8.422717 
.427462 
.432156 
.436800 
.441394 
.445941 
.450440 
.454893 
.459301 
.463665 

8.467985 
.472263 
.476498 
.480693 
.484848 
.488963 
.493040 
.497078 
.501080 
.505045 

8.508974 
.512867 
.516726 
.520551 
.524343 
.528102 
.531828 
.535523 
.539186 
.642819 



119.63 
117.68 
115.80 
113.98 
112.21 
110.50 
108.83 
107.21 
105.65 
104.13 
102.66 

101.22 
99.82 
98.47 
97.14 
95.86 
94.60 
93.38 
92.19 
91.03 
89.90 

88.80 
87.72 
86.67 
85.64 
84.64 
83 66 
82.71 
8177 
80.86 
79.96 

79.09 
78.23 
77.40 
76.57 
75.77 
74.99 
74.22 
73.4S 
72.73 
72.00 

71.21 
70.00 
69.91 
69.24 
68.59 
67 94 
67.31 
66.69 
66.08 
65.48 

64.80 
64.31 
63.75 
63.19 
62.64 
62.11 
61.58 
61.06 
60.55 



9.999934 
.999932 
.999929 
.999927 
.999925 
.999922 
.999920 
.999918 
.999915 
.999913 
.999910 

9.999907 
.999905 
.999902 
.999899 
.999897 
.999894 
.999891 
.999888 
.999885 
.999882 

9.999879 
.999876 
.999873 
.999870 
.999867 
.999864 
.999861 
.999858 
.999854 
.999851 

9.999848 
.999844 
.999841 
.999838 
.999834 
.999831 
.999827 
.999823 
.999820 
.999816 

9.999812 
.999809 
.999805 
.999801 
.999797 
.999793 
.999790 
.999786 
.999782 
.999778 

9.999774 
.999769 
.999765 
.999761 
.999757 
.999753 
.999748 
.999744 
.999740 
.999735 



D. I Tang, j D. j Cotang. | 



04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 

04 
04 
01 
05 
05 
05 
05 
05 
05 
05 

05 
05 
05 
05 
05 
05 
06 
05 
05 
06 

06 
06 
06 
06 
06 
06 
06 
06 
06 
06 

06 
06 
06 
06 
07 
07 
07 
07 
07 
07 

07 
07 
07 
07 
07 
07 
07 
07 
07 



8.241921 
.249102 
.256165 
.263115 
.269956 
.276691 
.283323 
.289856 
.296292 
.302634 
.308884 

8.315046 
.321122 
.327114 
.833025 
.338856 
.344610 
.350289 
.355895 
.861430 
.866895 

8.372292 
.377622 
.382889 
.388092 
.393234 
.398315 
.408338 
.408304 
.413213 
.418068 

8.422869 
.427618 
432315 
.436962 
.441560 
.446110 
.450613 
.455070 
.459481 
.463849 

8.468172 
.472454 
.476693 
.480892 
.485050 
.489170 
.493250 
.497293 
.501298 
.505267 

8.509200 
.513098 
.516961 
.520790 
.524586 
.528349 
.532080 
.535779 
.639447 
.643084 



119.67 
117.72 
115.84 
114.02 
112.25 
110.54 
108.87 
107.26 
105.70 
104.18 
102.70 

101.26 
99.87 
98.51 
97.19 
95.90 
94.65 
93.43 
92.24 
91.08 
89.95 

88.85 
87.77 
86.72 
85.70 
84.70 
83.71 
82.76 
81.82 
80.91 
80.02 

79.14 
78.30 
77.45 
76.63 
75.83 
75.05 
74.28 
73.52 
72.79 
72.06 

71.35 
70.66 
69.98 
69.31 
08 65 
68.01 
67.38 
66.76 
66.15 
65.55 

64.96 
64.39 
63.82 
63.26 
62.72 
62.18 
61.65 
61.13 
60.62 



1.758079 
.760898 
.743835 
.786885 
.780044 
.728309 
.716677 
.710144 
.703708 
.697366 
.691116 

1.684954 
.678878 
.672886 
.666975 
.661144 
.655890 
.649711 
.644105 
.688570 
.633105 

1.627708 
.622378 
.617111 
.611908 
.606766 
.601685 
.596662 
.591696 
.586787 
.581982 

1.577181 
.572882 
.667685 
.563038 
.558440 
.658890 
.549887 
.644930 
.540619 
.536151 

1.531828 
.527546 
.523807 
.519108 
.514960 
.510880 
.506760 
.502707 
.498702 
.494783 

1.490800 
.486902 
.483039 
.479210 
.475414 
.471651 
.467920 
.464221 
.460553 
.466916 



60 
59 
58 
67 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

89 
38 
87 
86 
85 
84 
83 
82 
81 
80 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
16 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 




I Cosine. | D. | Sine. | D. \ Cotang. \ D. \ Tang. | M 



88= 



20 



LOGAmTHMIC SINES, COSINES, 

2© 



M 



Sine. I P. 



Cosine. 

9.999785 
.999731 
.999726 
.999722 
.999717 
.999718 
.999708 
.999704 
.999699 
.999694 
.999689 

9.999686 
.999680 
.999676 
.999670 
.999666 
.999660 
.999666 
.999660 
.999646 
.999640 

9.999636 
.999629 
.999624 
.999619 
.999614 
.999608 
.999608 
.999697 
.999692 
.999686 

9.999681 
.999676 
.999670 
.999664 
.999668 
.999663 
.999547 
.999641 
.999685 
.999629 

9.999624 
.999518 
.999512 
.999506 
.999500 
.999498 
.999487 
.999481 
.999476 
.999469 

9.999468 
.999466 
.999450 
.999443 
.999437 
.999481 
.999424 
.999418 
.999411 
.999404 



D. 



Tang. I D. \ Cotang. 



T.648084 
.646691 
.650268 
.563817 

'.567336 
.660828 
.664291 
.667727 
.671137 
.574520 
.677877 

8.681208 
.584514 
.687795 
.591051 
.694283 
.597492 
.600677 
.603839 
.606978 
.610094 

8.613189 
.616262 
.619313 
.622343 
.625352 
.628340 
.631308 
.634256 
.637184 
.640093 

8 642982 
.645853 
.648704 
.651537 
.654852 
•657149 
.659928 
.662689 
.665433 
.668160 

8.670870 
•673663 
.676289 
.678900 
.681544 
.684172 
.686784 
.689381 
.691963 
.694629 

8 697081 
.699617 
.702139 
.704646 
.707140 
.709618 
.712083 
.714534 
.716972 
.719396 




1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

11 
12 
18 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

81 
32 
33 
34 
35 
36 
37 
38 
89 
40 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

61 
62 
53 
64 
66 
56 
67 
58 
59 
60 



8.542819 
.546422 
.549995 
.558589 
.657064 
.560640 
.668999 
.567431 
.670886 
.574214 
.577666 

8.580892 
.584198 
.587469 
.690721 
.698948 
.697162 
.600382 
.603489 
.606623 
.609784 

8.612828 
.616891 
.618987 
.621962 
.624965 
.627948 
.630911 
.633854 
.686776 
.639680 

8.642563 
.645428 
.648274 
.651102 
.653911 
.666702 
.659475 
.662280 
.664968 
.667689 

8.670898 
.678080 
.e76761 
.678406 
.681043 
.688665 
.686272 
.688868 
.691488 
.698998 

8.696648 
.699078 
.701589 
.704090 
.706677 
.709049 
.711507 
.718952 
.716888 
.718800 



60.04 
59.55 
59.06 
58.58 
58.11 
57.66 
57.19 
56.74 
56.30 
65.87 
55.44 

55.02 
54.60 
54.19 
53.79 
53.39 
63.00 
52.61 
52.23 
51.86 
51.49 

51.12 
50.76 
50.41 
50.06 
49.72 
49.88 
49 04 
48.71 
48.39 
48.06 

47.75 
47.43 
47.12 
46.82 
46.52 
46.22 
45.92 
45.63 
45.35 
45.06 

44.79 
44.51 
44.24 
43.97 
43.70 
43.44 
43.18 
42.92 
42.67 
42.42 

4217 
41.92 
41.68 
41.44 
41.21 
40.97 
40.74 
40.51 
40.29 



.07 
.07 
.07 
.08 
.08 
.08 
.08 
.08 
.08 
.08 
.08 

.08 
.08 
.08 
.08 
.08 
.08 
.08 
.08 
.09 
.09 

.09 
.09 
.09 
.09 
.09 
.09 
.09 
.09 
.09 
.09 

.09 
.09 
.09 
.09 
.10 
.10 
.10 
.10 
.10 
.10 

.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 

.11 
.u 
.u 
.11 
.11 
.11 
.11 
.11 
.11 



60.12 
59.62 
69.14 
58.66 
58.19 
57.73 
57.27 
56.82 
56.38 
55.95 
55.52 

65.10 
64.68 
54.27 
53.87 
53.47 
53.08 
52.70 
52.32 
51.94 
51.58 

51.21 
50.85 
50.50 
50.15 
49.81 
49.47 
49.13 
48.80 
48.48 
48.16 

47.84 
47.53 
47.22 
46.91 
46.61 
46.31 
46.02 
45.73 
45.44 
45.16 

44.88 
44.61 
44.34 
44.07 
43.80 
43.54 
43.28 
43.03 
42.77 
42.52 

42.28 
42.03 
41.79 
41.55 
41.32 
41.08 
40.85 
40.62 
40.40 



1.456916 
.453309 
.449732 
.446183 
.442664 
.439172 
.435709 
.432273 
.428863 
.425480 
.422123 

1.418792 
.416486 
.412205 
.408949 
.405717 
.402508 
.399323 
.896161 
.893022 
.389906 

1.386811 
.883738 
.380687 
.877657 
.874648 
.871660 
.368692 
.865744 
.862816 
.859907 

1.867018 
.864147 
.851296 
.348463 
.345648 
.342851 
.840072 
.837311 
.884567 
.331840 

1.829130 
.326487 
.823761 
.821100 
.318456 
.815828 
.313216 
.810619 
.808087 
.805471 

1^802919 
.800383 
.297861 
.295364 
.292860 
.290382 
;287917 
.28646$ 
.283028 
.280604 



^0 
59 
68 
67 
66 
65 
64 
63 
62 
61 
60 

49 
48 
47 
46 
46 
44 
43 
42 
41 
40 

89 
88 
87 
36 
86 
34 
88 
82 
81 
80 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
16 
14 
18 
12 
11 
10 

9 

8 
7 
6 
6 

4 
8 

a 
1 





|C<Mine. 



D. I Sine. 



D. I Cotang. | D. 
870. 



Tang. I M. 



TANGENTS, 



AND COTANGENTS. 

3° 



21 



M. I Sine. | D. | Cosine. \ D. 




1 
2 
3 
4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 

43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



8.71b800 
.721204 
.723595 
.725972 
.728387 
.730688 
.733027 
.736364 
.737667 
.739969 
.742259 

8.744536 
.746802 
.749055 
.751297 
.753528 
.755747 
.757965 
.760151 
.762337 
.764511 

8.766675 
.768828 
.770970 
.773101 
.775223 
.777338 
.779434 
.781524 
.783605 
.785675 

8.787736 
.789787 
.791828 
.793859 
.795881 
.797894 
.799897 
.801892 
.803876 
.805852 

8.807819 
.809777 
.811726 
.813667 
.815599 
.817522 
.819436 
.821343 
.823240 
.825130 

8.827011 
.828884 
.830749 
.832607 
.834456 
.836297 
.838130 
.839956 
.841774 
.843585 



I Cosine. 



40.06 
39.84 
39.62 
89.41 
39.19 
38.98 
38.77 
88.57 
38.36 
38.16 
37.96 

37.76 
37.56 
37.37 
37.17 
36.98 
36.79 
36.61 
36.42 
36.24 
36.06 

35.88 
35.70 
35.53 
35.35 
35.18 
35.01 
34.84 
34.67 
34.51 
34.34 

34.18 
34.02 
33.86 
33.70 
33.54 
33.39 
33.23 
33.08 
32.93 
32.78 

32.63 
32.49 
32.34 
32.19 
32.05 
31.91 
31.77 
3163 
31.49 
31.35 

31.22^ 
31.08 
30.95 
30.82 
30.69 
30.56 
30.43 
30.30 
30.17 



9.999404 
.999398 
.999391 
.999384 
.999378 
.999371 
.999364 
.999357 
.999350 
.999343 
.999336 

9.999329 
.999322 
.999315 
.999308 
.999301 
.999294 
.999286 
.999279 
.999272 
.999265 

9.999257 
.999250 
.999242 
.999235 
.999227 
.999220 
.999212 
.999205 
.999197 
.999189 

9.999181 
.999174 
.999166 
.999158 
.999150 
.999142 
.999134 
.999126 
.999118 
.999110 

9.999102 
.999094 
.999086 
.999077 
.999069 
.999061 
.999058 
.999044 
.999036 
.999027 

0.999019 
.999010 
.999002 
.998998 
.998984 
.998976 
.998967 
.998958 
.998950 
.098941 



.11 
.11 
.11 
.11 
.11 
.11 
.12 
.12 
.12 
.12 
.12 

.12 
.12 
.12 
.12 
.12 
.12 
.12 
.12 
.12 
.12 

.12 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 

.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 

.13 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.14 

.14 
.14 
.14 
.14 
.14 
.14 
.16 
.15 
.16 



Tang. 



b.719S96 
.721806 
.724204 
.726688 
.728959 
.731317 
.733663 
.735996 
.738317 
.740626 
.742922 

8.745207 
.747479 
.749740 
.751989 
.754227 
.756463 
.758668 
.760872 
.763065 
.766246 

8.767417 
.769578 
.771727 
.778866 
.775995 
.778114 
.780222 
.782320 
.784408 
.786486 

8.788554 
.790618 
792662 
.794701 
.796731 
.798752 
.800763 
.802765 
.804758 
.806742 

8.808717 
.810683 
.812641 
.814589 
.816529 
.818461 
.820384 
.822298 
.824205 
.826103 

8.827992 
.829874 
.831748 
.883618 
.835471 
.837321 
.839168 
.840998 
.842825 
.844644 



D. I Cotang. | 



40.17 
39.95 
39.74 
39.52 
39.30 
39.09 
38.89 
38.68 
33.48 
38.27 
38.07 

37.87 
37.68 
37.49 
37.29 
37.10 
36.92 
36.73 
36.55 
36.36 
36.18 

86.00 
35.83 
35.65 
35.48 
3531 
35.14 
34 97 
34.80 
34.64 
34.47 

34.31 
34.14 
33.99 
33.83 
33.68 
33.52 
33.37 
33.22 
33.07 
32.92 

32.77 
32.62 
32.48 
32.33 
32.19 
32.05 
31.91 
31.77 
31.63 
31.50 

31 3 { 
31.23 
31.10 
30.96 
30.83 
30.70 
30 57 
30.45 
30.32 



1.280604 
.278194 
.275796 
.278412 
.271041 
.268683 
.266337 
.264004 
.261688 
.259374 
.257078 

1.254793 
.252521 
.250260 
.248011 
.245778 
.243547 
.241332 
.239128 
.236935 
.234754 

1.^32583 
.230422 
.228278 
.226184 
<224005 
.221886 
.219778 
.217680 
.215592 
.218514 

1.211446 
.209387 
.207838 
.205299 
.203269 
.201248 
.199287 
.19728& 
.195242 
493258 

1.191288 
.189317 
.187359 
.185411 
.188471 
.181589 
.179616 
.177702 
.175795 
.178897 

1.172008 
.170126 
.168252 
.166387 
.164529L 
.162679 
.160887 
.159002 
.157176 
.155356 



W 

59 

58 

57 

56 

55 

64 

53 

52 

61 

50 

49 
48 
47 
46 
45 
44 
48 
42 
41 
40 

39 
38 
87 
86 
86 
84 
83 
82 
81 
SO 

29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 




D. 
12 



Sine. 



D. I Cotang. | D. | Tang. \ M. 



860 



LUOABITHMIC SINKS, COSINES, 



.847183 
.U397I 
.SS0761 
.652535 
.S&4391 
.859049 



8.8«30U 
.8S473B 

.Bae4&6 



30.05 
23.93 



.873365 

.874981 
.3T6B1G 



.907207 
.908853 
.910404 
B.BI1949 
.313488 
.915012 
.918650 
.918073 
.9I9&91 
.921108 
.921610 



28.06 
27.05 

sr.s3 

37.73 
27.93 
37.53 
27.49 
37.31 
37.31 
37.11 
37.00 
98.90 

3S.ao 



3s.ia 

38.03 
3S.93 
25 81 
3S.76 

35. 8S 
33.60 



.930088 
.981544 

.933016 
.934481 
.985941 
.937398 
.938860 



H.DtlMHl 


.15 


(t.()^4«l* 


.99BB33 


.846455 


.988913 


!lB 


.848160 








!l5 


.851848 


.998895 


.853628 


.998887 


.856403 


.096878 


t 


.B&7W1 


'mssbo 


'.15 
.16 


iseofibB 


^998851 


.861433 


9.998841 


8.884173 


.998832 




.866906 


.998823 


!l8 
.16 


.867832 


.998813 


.8693111 


.998804 


.871064 


.998795 

.998736 


!l6 
.16 
.18 
.16 


.872770 
.874489 








.877849 


-998757 


.879619 


B.9B8717 


.16 






.862Ee9 




.19 

.18 


.884630 


.998718 


.886186 


!998e89 


.18 
.16 


1889476 




.891112 




'.19 
.17 
.IT 


.892742 


.998089 


.694366 


.S98659 


.895984 






.998639 


; J 


.899203 


!99B619 


'. 7 


is02398 


.esBeOB 


'. 7 


.903987 


!9Be689 


:i7 

.17 


!907147 


.998578 


!fl08719 


.998688 


.910285 


.998658 


.911846 


S.B98&48 


'"7 


8.913401 


.998587 


.914951 


.898627 


'.n 

.18 
.18 

I18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 

i 

.18 


.916495 




.918034 






.998496 




.0984fc5 


.912G19 


.996474 


.914130 


.998404 


.916640 






9.998411 
.998431 
.998421 


8B266B8 
.930135 
.931847 






!998377 
.998366 


1939031 




.940494 


!d98344 


.041983 





• 


isasJ" 


69 
















.H6154 


66 




.1463-2 












Il30314 
.137667 


63 
fil 
60 




1.133837 


49 










!l30649 


47 
46 




.128936 


45 




.137230 














«a 




.122151 


41 




.110471 


40 










.116470 


87 




.113815 


36 




.112167 


85 




;iOt666 


83 




.107268 


82 




!l0401B 


30 


















27 




.037002 


26 
25 










.091181 


21 




.089715 


21 




.0881G4 


20 




I 086699 
.OS5049 


18 






083505 


17 






0610B6 
)7T38l 


16 
15 






075E64 


13 






074361 


11 




0T3844 


10 




1071341 








06QS45 








068353 


7 






068666 


G 






065 384 


5 






062136 


s 






060968 


3 






059508 








038043 





1 TaQR. 


M. 



TAKOGNTS, AND COTANGENTS. 



.S431T4 

.e4<eo6 

.946034 



.960032 
MUM 
.962801 
.964170 
.965034 



.B98S33 
.998322 
.998311 



22.83 
S2 44 

22.38 
22.31 



8.9B3eE3 
.984169 
.935491 
.986789 
.9GS083 
.969374 
.990660 
.991943 
.998322 
.994497 



9.99 79BS 
.B97BT3 
.997959 
.9B7947 
.997935 
.997922 



.015613 
.016824 
.018031 



9.997732 
.997719 
.997706 

I9976B0 
.997667 
.9976S4 



.9491^8 
.96059T 
.962021 

!954EGS 
.956267 
8.9ST674 
.959076 
.960473 
.961866 
.903365 
.964639 
.96t>ai9 
.967394 
.966766 
.970138 

.972 S5 6 



.982251 
.983677 
8,984839 
.986217 
987532 
.933842 
.930149 
.991451 
.902760 
.994046 



.0142^8 
.015502 
.016732 



.056596 


G9 


.0S5148 


58 


.063705 






sa 




56 


.049403 


64 


.047979 


63 


.046569 








.043733 


60 


1.042328 
.040926 


49 
46 


.039527 


47 








45 


.035361 




.0339£1 


43 


.032606 












I.02SB04 


39 


.027146 


88 


.025791 


87 


.024440 


SO 




35 


.031762 


34 


.020414 


S3 


.O1B079 


33 


1013423 


30 


1.015101 


29 


.013783 


28 


.012403 


27 






.O0D851 


25 


.001649 


24 


.007200 


23 


.0Oi956 


22 


!003378 


20 


1.002092 


19 


o!99D53S 


17 


.698:62 








.995728 


14 


.994466 


13 


.993208 


12 


^990702 


10 


0.BE9454 




.988210 




.986969 


7 


.985732 


e 


.984498 


5 


^982041 


3 


.9E0317 


3 


.979597 


1 


.97S3S0 






24 



LOGARrrHMIC 



filNES, COKNBS, 
6o 




1 
2 
8 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 \ 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

81 
32 
83 
84 
85 
36 
37 
88 
89 
40, 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. 



D 



Cosine. 



D. 



Tang. I D« 



Cotang. j 

0.978380 
.977166 
.975956 
.974749 
.973545 
.972345 
.971148 
.969954 
.968763 
.967575 
.966391 



9.Qly236 
.020435 
.021632 
.022825 
.024016 
.025203 
.026386 
.027667 
.028744 
.029918 
.031089 

9.032257 
.033421 
.034582 
.035741 
.086896 
.038048 
.039197 
.040342 
.041485 
.042625 

9.043762 
.044895 
.046026 
.047154 
.048279 
.049400 
.050519 
.051635 
.052749 
.053859 

9.054966 
.056071 
.057172 
.058271 
.059367 
.060460 
.061551 
.062639 
.063724 
.064806 

9.065885 
.066962 
.068036 
.069107 
.070176 
.071242 
.072306 
.073366 
.074424 
.075480 

9.076533 
.077583 
.078631 
.079676 
.080719 
.081759 
.082797 
.083832 
.084864 
.085894 



20.00 
19.95 
19.89 
19.84 
19.78 
19.73 
19.67 
19.62 
19.57 
19.51 
19 47 

19.41 
19.36 
19.30 
19.25 
19.20 
19.15 
19.10 
19.05 
18.99 
18.94 

18.8i 
18.84 
18.79 
18.75 
18.70 
18.65 
18.60 
18.55 
18.50 
18.45 

18.41 
18.36 
18.31 
18.27 
18.22 
18.17 
18.13 
18.08 
18.04 
17.93 

17.94 
17.90 
17.83 
17.81 
17.77 
17.72 
17.68 
17.63 
17.59 
17.55 

17.50 
17.46 
17.42 
17.38 
17.33 
17.29 
17.25 
17.21 
17.17 



9.997614 
.997601 
.997588 
.997574 
.997561 
.997547 
.997534 
.997520 
.997507 
.997493 
.997480 

9.997466 
.997452 
.997439 
.997425 
.997411 
.997397 
.997383 
.997369 
.997355 
.997341 

9.997327 
.997313 
.997299 
.997285 
.997271 
.997257 
.997242 
.997228 
.997214 
.997199 

9.997U5 
.997170 
.997156 
.997141 
.997127 
.997112 
.997098 
.997083 
.997068 
.997058 

9.997039 
.997024 
.997009 
.996994 
.996979 
.996964 
.996949 
.996934 
.996919 
.996904 

9.996889 
.996874 
.996858 
.996843 
.996828 
.996812 
.996797 
.996782 
.996766 
.996751 



22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 

^3 
23 
2J 
23 
2J 
2) 
2i 
23 
23 
23 

24 
24 
24 
24 
24 
24 
.^4 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 
23 
25 
25 

25 
25 
23 
23 
25 
25 
23 
23 
25 
23 

23 
23 
25 
25 
25 
26 
26 
26 
26 



9.021620 
.022834 
.024044 
.025251 
.026455 
.027655 
.028852 
.030046 
.031237 
.032425 
.033609 

9.034791 
.035969 
.037144 
.038316 
.039486 
.040651 
.041813 
.042978 
.044130 
.045284 

9.046434 
.047582 
.048727 
.049869 
.061008 
.062144 
.053277 
.054407 
.055535 
.056659 

9.057781 
.058900 
.060016 
.061130 
.062240 
.063348 
.064453 
.065556 
.066655 
.067752 

9.068846 
.069938 
.071027 
.072113 
.073197 
.074278 
.075356 
.076432 
.077505 
.078576 

9 079644 
.080710 
.081773 
.082833 
«088891 
.084947 
.086000 
.087050 
.088098 
.089144 



20.23 
20.17 
20.11 
20.06 
20.00 
19.96 
19.90 
19.85 
19.79 
19.74 
19.69 

19.64 
19.58 
19.53 
19.48 
19.43 
19.38 
19.33 
19.28 
19.23 
19.18 

19.13 
19.08 
19.03 
18.98 
18.93 
18.89 
18.84 
18.79 
18 74 
18.70 

1865 
18.60 
18.55 
18 51 
18 43 
18 42 
18 37 
18.33 
18.28 
18.24 

18.19 
18.15 
18.10 
18.06 
18.02 
17.97 
17.93 
17.89 
17.84 
17.80 

17.76 
17.72 
17.67 
17.63 
17.59 
17.55 
17.51 
17.47 
17.43 



0.920356 
.919290 
.918227 
.917167 
.916109 
.915058 
.914000 
.912950 
.911902 
.910856 



^0 
69 
58 
67 
66 
65 
64 
63 
62 
61 
60 



t).965209 49 

.964031 48 

.962856 47 

.961684 46 

.960516 46 

: .959349 44 

.968187 48 

.967027 42 

.955870 41 

.954716 40 

0.953566 89 

.952418 38 

.961273 87 

.950131 86 

.948992 86 

.947856 34 

.946723 33 

.945593 82 

.944465 81 
.943341 I 30 

0.942219 29 

.941100 28 

.989984 27 

.988870 26 

.937760 26 

.936652 24 

.935547 23 

.934444 22 

.933346 21 
.982248 I 20 

931154 19 

.930062 18 

.928978 17 

.927887 16 

.926808 16 

.925722 14 

.924644 18 

.923568 12 

.922495 11 

.921424 10 



9 
8 
7 
6 
6 
4 
8 
2 
1 




Cosine. | D. | 



Sine. 



p. I Cotang. I D. 
83© 



Tang. 



M. 



TANGENTS, AND COTANGBNTS. 



25 



M. 



Sine. 



D. I Cosine. 



D. I Tang. | D. \ Cotang. 




1 
2 
3 

4 
6 
6 
7 
8 
9 
10 

11 
12 

18 
14 
15 
16 
IT 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

81 
32 
33 
34 
35 
36 
87 
88 
89 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



9.085894 
.086922 
.087947 
.088970 
.089990 
.091008 
.092024 
.093037 
.094047 
.095056 
.096062 

9.097065 
.098066 
.099065 
.100062 
.101056 
.102048 
.108087 
.104025 
.105010 
.105992 

9.106978 
.107951 
.108927 
.109901 
.110873 
.111842 
.112809 
.113774 
.114787 
.115698 

9.116656 
.117618 ' 
.118567 
.119519 
.120469 
.121417 
.122362 
.123306 
.124248 
.125187 

9.126125 
.127060 
.127993 
.128925 
.129854 
.130781 
.131706 
.132630 
.133551 
.134470 

9.185887 
.186308 
.187216 
.188128 
.189087 
.189944 
.140850 
.141754 
.142655 
.148555 



17.13 
17.09 
17.04 
17.00 
16.96 
16.92 
16.88 
16.84 
16.80 
16.76 
16.72 

16.68 
16.65 
16.61 
16.57 
16.53 
16.49 
16.45 
16.41 
16.38 
16.34 

16.30 
16.27 
16.23 
16.19 
16.16 
16.12 
16.08 
16.05 
16.01 
15.97 

15.94 
15.90 
15.87 
15.83 
15.80 
15.76 
15.73 
15.69 
15.66 
15.62 

15.59 
15.56 
15.52 
15.49 
15.45 
15.42 
15.39 
15.35 
15.32 
15.29 

15.25 
15.22 
15.19 
15.16 
15.12 
15.09 
15.06 
15.03 
15.00 



9.996761 
.996785 
.996720 
.996704 
.996688 
.996678 
.996657 
.996641 
.996625 
.996610 
.996594 

9.996578 
.996562 
.996546 
.996530 
.996514 
.996498 
.996482 
.996465 
.996449 
.996433 

9.996417 
.996400 
.996384 
.996368 
.996851 
.996335 
.996318 
.996302 
.996285 
.996269 

9.996252 
.996235 
.996219 
.996202 
.996185 
.996168 
.996151 
.996134 
.996117 
.996100 

9.996083 
.996066 
.996049 
.996032 
.996015 
.995998 
.995980 
.995968 
.995946 
.995928 

9.995911 
.995894 
.995876 
.995859 
.995841 
.995828 
.995806 
.995788 
.995771 
.995758 



.26 
.26 
.26 
.26 
.26 
26 
.26 
.26 
.26 
.23 
.26 

.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 

.27 

.27 
.27 
27 
.27 
.27 
.27 
.28 
.28 
.28 

.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 

.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 

.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 
.29 



9.089144 
.090187 
.091228 
.092266 
.098302 
.094336 
.095367 
.096395 
.097422 
.098446 
.099468 

9.100487 
.101504 
.102519 
.108582 
.104542 
.105550 
.100566 
.107559 
.108560 
.109559 

9.110556 
.111551 
.112548 
.118583 
.114521 
.115607 
.116491 
.117472 
.118462 
.119429 

9.120404 
.121877 
122348 
.123317 
.124284 
.125249 
.126211 
.127172 
.128130 
.129087 

9.130041 
.130994 
.131944 
.132898 
.183839 
.134784 
.135726 
.186667 
.187605 
.188542 

9.189476 
.140409 
.141340 
.142269 
.143196 
.144121 
.145044 
.146966 
.146885 
.147803 



17.38 
17.34 
17.30 
17.27 
17.22 
17.19 
17.15 
17.11 
VM7 
17.03 
16.99 

16.95 
16.91 
16.87 
16.84 
16.80 
16.76 
16.72 
16.69 
16.65 
16.61 

16.58 
16.54 
16.50 
16.46 
16.43 
16.39 
16.36 
16.32 
16.29 
16.25 

16.22 
16.18 
16.15 
16.11 
16.07 
16.04 
16.01 
15.97 
15.94 
15.91 

15.87 
15.84 
15.81 
15.77 
15 74 
15.71 
15.67 
15.64 
15.61 
15.58 

15.55 
15.51 
15.48 
15.45 
15.42 
15.39 
15.35 
15.32 
15.29 



0.910866 
.909813 
.908772 
.907734 
.906698 
.905664 
.904683 
.908605 
.902678 
.901664 
.900632 

0.899513 
.898496 
.897481 
.896468 
.896458 
.894450 
.898444 
.892441 
.891440 
.890441 

0.889444 
.888449 
.887457 
.886467 
.886479 
.884498 
.883509 
.882628 
.881548 
.880671 

0.879696 
.878628 
.877652 
.876688 
.876716 
.874751 
.878789 
.872828 
.871870 
.870913 

0.869959 
.869006 
.868066 
.867107 
.866161 
.865216 
.864274 
.863333 
.862395 
.861468 

0.860624 
.869691 
.868660 
.867781 
.866804 
.866879 
.864966 
.854034 
.863116 
.862197 



^0 
59 
58 
67 
56 
55 
54 
58 
62 
51 
50 

49 
48 
47 
46 
46 
44 
48 
42 
41 

^9 
89 
88 
87 
8^ 
85 
84 
83 
82 
8i 
80 

29 
2^ 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
18 
12 
11 
10 

9 
8 
7 
6 
5 
4 
3 
2 
1 




I Cosine. | D. | Sine. | D. 



Cotang. 



D. I Tang. | M. 



12» 



82? 



2o 



M 



LOGARITHMIC SINES, COSINES, 

go 




1 
2 
8 

4 
5 
6 
7 
8 
9 
10 

U 
12 
13 
14 
16 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

81 
32 
33 
34 
35 
86 
37 
38 
39 
40 

41 
42 

43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
68 
69 
60 



I Sine, i D 



9.148555 
.144453 
.145349 
.146243 
.147186 
.148026 
.148916 
.149802 
.150686 
.151669 
.152451 

9.158880 
.154208 
.155083 
.155957 
.156830 
.167700 
.158569 
.159485 
.160301 
.161164 

9.162025 
.162885 
.163743 
.164600 
.165454 
.166307 
.167159 
.168008 
.168856 
.169702 

9.170547 
.171389 
.172230 
.173070 
.173908 
.174744 
.175578 
.176411 
.177242 
.178072 

9.178900 
.179726 
.180551 
.181374 
.182196 
.183016 
.183884 
.184651 
.185466 
.186280 

9.187092 
.187903 
.188712 
.189619 
.190325 
.191130 
.191933 
.192734 
.193534 
.194332 



14.J96 
14.93 
14.90 
14.87 
14.84 
14.81 
14.78 
14.75 
14.72 
14.69 
14.66 

14.63 
14.60 
14.57 
14.54 
14.51 
14 48 
14.45 
14.42 
14.39 
14.36 

14.33 
14.30 
14.27 
14.24 
14.22 
1419 
14.16 
14.13 
14.10 
14.07 

14.05 
14.02 
13.99 
13.96 
13.94 
13.91 
13.88 
13.86 
13.83 
13.80 

13.77 
18.74 
13.72 
13.69 
13.66 
13.64 
13.61 
13.59 
13.56 
13.53 

13.51 
13.48 
13.46 
13.43 
13 41 
13.38 
13.36 
13.33 
13.30 



Cosine. | D. | Tang. \ D. | Cotang. | 



9.995763 
.995735 
.995717 
.995699 
.995681 
.995664 
.995646 
.995628 
.995610 
.995591 
.995573 

9.995555 
.995537 
.995519 
.995501 
.995482 
.995464 
.995446 
.995427 
.995409 
.995390 

9.995372 
.995353 
.995334 
.995316 
.995297 
.995278 
.995260 
.995241 
.995222 
.995203 

9.995184 
.995165 
.995146 
.995127 
.995108 
.995089 
.995070 
.995051 
.995032 
.995013 

9.994998 
.994974 
.994955 
.994935 
.994916 
.994896 
.994877 
.994857 
.994838 
.994818 

9.994798 
.994779 
.994759 
.994739 
.994719 
.994700 
.994680 
.994660 
.994640 
.994620 



.30 


9.1 


.30 




.30 


li 


.30 


■11 


.30 




.30 


Tj 


.30 


li 


.30 


li 


.30 


■t 


.30 


1 


.30 . 




.30 


9.1. 


.30 




.30 




.31 




.31 




.31 




.31 




.31 




.31 


1 


.31 




.31 


9.1 


.31 


1 


.31 




.31 


•^ 


.31 


«| 


.31 




.31 




.32 




.32 




.32 




.32 


9.1' 


.32 


f 1 


.32 


41 


.32 


11 


.32 


11 


.32 


1 


.32 


1 


.32 


1 1 


.32 


.1' 

1 j 


.32 


tX* 


.32 


9.1) 


.32 


• X* 

■t 


.32 


1 


.32 


1 


.33 


1 


.33 


•A( 


.33 




.33 




.33 




.33 




-.33 


9.1 


.33 




.33 




.33 




.33 




.33 




.33 




.33 




.33 





147158 
148718 
L49632 
150544 
L51454 
152363 
153269 
L54174 
155077 
155978 
156877 

L57775 

158671 
159565 
160457 
L61347 
L62236 
L63123 
164008 
L64892 
165774 

166654 
167532 
168409 
L69284 
170157 
171029 
171899 
.72767 
173634 
L74499 

75362 
76224 
77084 
77942 
78799 
79655 
80508 
81360 
82211 
83059 

83907 
84752 
86597 
86439 
87280 
88120 
88958 
89794 
90629 
91462 

192294 
193124 
L93953 
[94780 
L95606 
L96430 
L97253 
198074 
198894 
199713 



15.26 
15.23 
15.20 
15.17 
15.14 
15.11 
15.08 
15.05 
15.02 
14.99 
14.96 

14.93 
1490 
14.87 
14.84 
14.81 
14.79 
14.76 
14.73 
14.70 
14.67 

14.64 
14.61 
14.58 
14.55 
14.53 
14.50 
14.47 
14.44 
14.42 
14.39 

14.36 
14.33 
14.31 
14.28 
14.25 
14.23 
14.20 
14.17 
14.15 
14.12 

14.09 
14 07 
14 04 
14.02 
13.99 
13.96 
13.93 
13.91 
13.89 
13.86 

13.84 
1381 
13.79 
13.76 
13.74 
13.71 
13.69 
13.66 
13.64 



Cosine. I D. | Sine. \ D. | Cotang. | D. 

" " 81® 



0.852197 
.851282 
.850368 
.849456 
.848546 
.847637 
.846731 
.845826 
.844923 
.844022 
.843123 

0.842225 
.841329 
.840435 
.839543 
.838653 
.837764 
.836877 
.835992 
.835108 
.834226 

0.833346* 
.832468 
.831591 
.830716 
.829843 
.828971 
.828101 
.827233 
.826366 
.825501 

0.824C38 
.823776 
.822916 
.822058 
.821201 
.820345 
.819492 
.818640 
.817789 
,816941 

0.816D93 
.815248 
.814403 
.813561 
.812720 
.811880 
.811042 
.810206 
.809371 
.808538 

0.807706 
.806876 
.806047 
.805220 
.804394 
.803570 
.802747 
.801926 
.801106 
.800287 



00 
59 
58 
57 
56 
65 
54 
63 
62 
51 
50 

49 
48 
47 
46 
45 
44 
48 
42 
41 
40 

39 
88 
87 
86 
85 
84 
83 
82 
81 
80 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 




Tang. I IL 



TANGENTS, AND COTANGENTS. 

90 



27 



M. i Sine. | D. | Cosine, j D. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

U 
12 
18 
14 
13 
16 
17 
18 
1^ 
20 

21 
22 
28 
24 
25 
26 
27 
28 
29 
30 

81 
82 
83 
34 
85 
36 
87 
38 
39 
40 

41 
42 
48 
44 

45 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
67 
58 
59 
60 



9.1U4332 
.195129 
.195925 
.196719 
.197511 
.198302 
.199091 
.199879 

. .200666 
.201451 
.202234 

9.203017 
.203797 
.204577 
.205354 
.206131 
.206906 
.207679 
.208452 
.209222 
.209992 

9.210760 
.211526 
.212291 
.213055 
.213818 
.214579 
.215388 
.216097 
.216854 
.217609 

9.21SSG3 
.219116 
.219868 
.220618 
.221367 
.222115 
.222861 
.223606 
.224349 
.225092 

9.225833 
.226573 
.227311 
.228048 * 
.228784 
.229518 
.230252 
.230984 
.231714 
.232444 

9.233172 
.233899 
.234625 
.235349 
.236073 
.236795 
.237515 
.238235 
.238958 
.239670 



13.28 
13.26 
13.23 
13.21 
13.18 
13.16 
13.13 
13.11 
13.08 
13.06 
13.04 

13.01 
12.99 
12.96 
12.94 
12.92 
12.89 
12.87 
12.85 
12.82 
12.80 

12.78 
12.75 
12.73 
12 71 

12.68 
]26(i 
12 (i4 
12.01 
12.5J 
12.57 

12.55 
12.53 
12.50 
12 48 
12.46 
12.44 
12.42 
12.39 
12.37 
12.35 

12.33 
12.31 
12.28 
12.26 
12.24 
12.22 
12.20 
12.18 
12.16 
12.14 

12.12 

12.09 
12.07 
12.05 
12.03 
12.01 
11.99 
11.97 
11.95 



9.994620 
.994600 
.994580 
.994560 
.994540 
.994519 
.994499 
.994479 
.994459 
.994438 
.994418 

9.994397 
.994377 
.994357 
.994336 
.994316 
.994295 
.994274 
.994254 
.994233 
.994212 

9.994191 
.994171 
.994150 
.994129 
.994108 
.994087 
.994066 
.994045 
.994024 
.994003 

9.993981 
.993060 
.993939 
.993918 
.993896 
.993875 
.993854 
.993832 
.993811 
.993789 

9.993768' 
.998746 
.993725 
.993703 
.993681 
.993660 
.993638 
.993616 
.903594 
.993572 

9.993550 
.998528 
.993506 
.993484 
.993462 
.993440 
.993418 
.993396 
.993374 
.993351 



33 
33 
33 
34 
34 
34 
34 
34 
34 
34 
34 

34 
34 
34 
34 
34 
34 
35 
35 
35 
35 

35 
35 
^5 
35 
35 
35 
35 
35 
35 
35 

35 
35 
35 
35 
36 
36 
36 
36 
86 
36 

36 
36 
36 
36 
36 
36 
36 
36 
37 

37 

••■ 

37 
37 
37 
37 
37 
37 
37 
87 
87 



Tang. I D. | Cotnng. \ 



I Cosine. | D. j Sine, j D. 



9.199713 
.200529 
.201345 
.202159 
.202971 
.203782 
.204592 
.205400 
.206207 
.207013 
.207817 

9.208619 
.209420 
.210220 
.211018 
.211815 
.212611 
.213405 
.214198 
.214969 
.215780 

9.216568 
.217356 
.218142 
.218926 
.219710 
.220492 
.221272 
.222052 
.222830 
.223606 

9.224382 
.225156 
225929 
.226700 
.227471 
.228239 
.229007 
.229778 
.230539 
.231302 

9.232065 
.232826 
.233586 
.234345 
.235103 
.235859 
.236614 
.237368 
.238120 
.238872 

9.239622 
.240371 
.241118 
.241865 
.242610 
.243354 
.244097 
.244839 
.245579 
.246319 



13.61 
13.59 
13.56 
13.54 
13.52 
13.49 
13.47 
13.45 
13.42 
13.40 
13.38 

13.35 
13.33 
13.31 
13.28 
13.26 
13.24 
13.21 
13.19 
13.17 
13.15 

13.12 
13.10 
13.08 
13.05 
13.03 
13.01 
12.99 
12.97 
12.94 
12.92 

12.90 
12.88 
1286 
12.84 
12.81 
12.79 
12.77 
12.75 
12.73 
12.71 

12.69 
12.67 
12.65 
12.62 
12 60 
12.58 
12.56 
13.54 
12.52 
12.50 

12.48 
12.46 
12.44 
12.42 
12.40 
12.38 
12.36 
12.34 
12.32 



0.800287 
.799471 
.798655 
.797841 
.797029 
.796218 
.795408 
.794600 
.793793 
.792987 
.792183 

0.791381 
.790580 
.789780 
.788082 
.788185 
.787389 
.786595 
.785802 
.785011 
.784220 

0.788432 
.782644 
.781858 
.781074 
.780290 
.779508 
.778728 
.777948 
.777170 
.776394 

0.776618 
.774844 
.774071 
.773300 
.772529 
.771761 
.770993 
.770227 
.769461 
.768698 

0.767935 
.767174 
.766414 
.765655 
.764897 
.764141 
.763386 
.762632 
.761880 
.761128 

0.760378 
.759629 
.758882 
.758135 
.757390 
.756646 
.755903 
.755161 
.754421 
.753681 



60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39' 

88 

87 

86 

85 

34 

33 

32 

3r 

80 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 

8 
7 
6 
5 
4 
3 
2 
1 




Cotang. I D. | Tang. 
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L06ABITHMIC SINES, COSINES, 



4- 



M. 



Sine. 

9.239670 
.240386 
.241101 
.241814 
.242526 
.243237 
.243947 
.244656 
.245363 
.246069 
.246776 

9.247478 
.248181 
.248883 
.249583 
.250282 
.250980 
.251677 
.252373 
.253067 
.253761 

9.254453 
.255144 
.255834 
.256523 
.257211 
.257898 
.258583 
.259268 
.259951 
.260633 

9.261314 
.261994 
.262673 
.263351 
.264027 
.264703 
.265377 
.266051 
.266723 
.267395 

9.268065 
.268734 
.269402 
.270069 
.270735 
.271400 
.272064 
.272726 
.273388 
.274049 

9.274708 
.275367 
.276024 
.276681 
.277337 
.277991 
.278644 
.279297 
.279948 
.280599 



D. 



Cosine. | D. | T^ng. | D. 



9.993351 
.993329 
.993307 
.993285 
.993262 
.993240 
.993217 
.993195 
.993172 
.993149 
.993127 

9.993104 
.993081 
.993059 
.993036 
.993013 
.992990 
.992967 
.992944 
.992921 
.992898 

9.992875 
.992852 
.992829 
.992806 
.992783 
.992759 
.992736 
.992713 
.992690 
.992666 

9.992643 
.992619 
.992596 
.992572 
.992549 
.992525 
.992501 
.992478 
.992454 
.992430 

9.992406 
.992382 
.992359 
.992335 
.992311 
.992287 
.992263 
.992239 
.992214 
.992190 

9.992166 
.992142 
.992117 
.992093 
.992069 
.992044 
.992020 
.991996 
.991971 
.991947 



I Cotang. I 

0.7536^1 60* 

.752943 59 

.752200 68 

.751470 57 

.750736 56 

.750002 5S{ 

.749270 54 

.748539 53 

.747809 53 

.747080 51 

.746352 60 

0.746626 49 

.744900 48 

•.744176 47 

.743453 46 

.742731 45 

.742010 44 

.741290 43 

.740571 42 

.789854 41 

.789187 40 




1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
82 
83 
84 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



11.93 
11.91 
11.89 
11.87 
11.85 
11.83 
11.81 
11.79 
11.77 
11.75 
11.73 

11.71 
11.69 
11.67 
11.65 
11.63 
11.61 
11.59 
11.58 
11.66 
11.54 

11.62 
11.50 
11.48 
11.46 
11.44 
11.42 
11.41 
11.39 
11.37 
11.35 

11.33 
11.31 
11.30 
11.28 
11.26 
11.24 
11.22 
11.20 
11.19 
11.17 

11.16 
11.13 
11.11 
11.10 
11.08 
11.06 
11.06 
11.03 
11.01 
10.99 

10.98 
10.96 
10.94 
10.92 
10.91 
10.89 
10.87 
10.86 
10.84 



.87 
.37 
.37 
.37 
.37 
.87 
.38 
.38 
.38 
.38 
.38 

.38 
.38 
.38 
.38 
.38 
.38 
.38 
.38 
.38 
.38 

.38 
.38 
.39 
.39 
.39 
.39 
.39 
.39 
.39 
.39 

.39 
.39 
.39 
.39 
.39 
.39 
.39 
.40 
.40 
.40 

.40 
;40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 

.40 
.40 
.41 
.41 
.41 
.41 
.41 
.41 
.41 



9.246319 
.247057 
.247794 
.248530 
.249264* 
.249998 
.250780 
.251461 
.252191 
.252920 
.253648^ 

9.254374 
.255100 
.255824 
.256547 
.257269 
.-257990 
.258710 
.259429 
.260146 
.260863 

9.261578 
.262292 
.263005 
.269717 
.264428 
.265138 
.265847 
.266555 
.267261 
.267967 

9.268671 
.269375 
.270077 
.270779 
.271479 
.272178 
.272876 
.273573 
.274269 
.274964 

9.276658 
.276351 
.277043 
.277734 
.278424 
.279118 
.279801 
.280488 
.281174 
.281858 

9.282542 
.283226 
.283907 
.284588 
.285268 
.285947 
.286624 
.287801 
.287977 
.288652 



32.80 
1^.28 
12.26 
12.24 
12.22 
12.20 
12.18 
12.17 
12.16 
12.13 
12.11 

12.09 
12.07 
12.06 
12.03 
12.01 
12.00 
11.98 
11.96 
11.94 
11.92 

11.90 
11.89 
11.87 
11.86 
11.83 
11.81 
11.79 
11.78 
11.76 
11.74 

11.72 

11.70 

11.69 

11.67 

11.66 

11.64 

11.62 . 

11.60 

11.58 

11.67 

11.66 
11.53 
11.61 
11.60 
1148 
11.47 
11.46 
11.43 
11.41 
11.40 

11.38 
11.36 
11.35 
11.33 
11.31 
11.30 
11.28 
11.26 
11.26 



0.724843 
.723649 
.722957 
.722266 
.721576 
.720887 
.720199 
.719512 
.718826 
.718142 

0.717468 
.716776 
.716093 
.715412 
.714732 
.714058 
.713876 
.712699 
.712023 
.711348 



0.738422 


89 


.737708 


88 


.736995 


87 


.736283 


36 


.735572 


85 


.734862 


34 


.734153 


83 


.733445 


82^ 


.732739 


81 


.732033 


80! 


0.73132O 


291 


.730626 


29 


.729923 


27* 


.729221 


261 


.728621 


25l 


.727822 


24 


.727124 


23 


.726427 


22( 


.725731 


^ 


.725636 


23 



9 
8 
7 
6 
5 
4 
8 

a 
1 





K 



I Cosine. 



D. I Sine. 



D. 
79« 



Cotang. I D. 



Tang. 






TANGKNTS, AND COTANGENTS. 

11° 



28 



M. 



Sine. I D» I Cosine. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
83 
34 
35 
86 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
67 
58 
59 
60 



9.2b0599 
.281248 
.281897 
.282544 
.283190 
.283836 
.284480 
.285124 
.285766 
.286408 
.287048 

9.287687 
.288326 
.288964 
.289600 
.290236 
.290870 
.291504 
.292137 
.292768 
.293399 

9.294029 
.294658 
.295286 
.295913 
.296539 
.297164 
.297788 
.298412 
.299034 
.299655 

9.300276 
.300895 
.801514 
.302132 
.302748 
.303364 
.303979 
.304593 
.805207 
.305819 

9.306430 
.307041 
.307650 
.308259 
.308867 
.809474 
.810080 
.810685 
.311289 
.311893 

9.812495 
.313097 
.813698 
.314297 
.814897 
.815495 
.816092 
.816689 
.317284 
.317879 



10.82 
10.81 
10.79 
10.77 
10.76 
10.74 
10.72 
10.71 
10.69 
10.67 
10.66 

10.64 
10.63 
10.61 
10.59 
10.58 
10.56 
10.54 
10.53 
10.51 
10.50 

10.48 
10.46 
10.45 
10.43 
10.42 
10.40 
10.89 
10.37 
10.86 
10.34 

10.32 
10.31 
10.29 
10.28 
10.26 
10.25 
10.23 
10.22 
10.20 
10.19 

10.17 
10.16 
10.14 
10.13 
10.11 
10.10 
10.08 
10.07 
10.05 
10.04 

10.03 
10.01 
10.00 
9.98 
9.97 
9.96 
9.94 
9.93 
9.91 



Cosine. 



D. 



9.991947 
.991922 
.991897 
.991873 
.991848 
.991823 
.991799 
.991774 
.991749 
.991724 
.991699 

9.991674 
.991649 
.991624 
.991599 
.991574 
.991549 
.991524 
.991498 
.991473 
.991448 

9.991422 
.991397 
.991372 
.991846 
.991821 
.991295 
.991270 
.991244 
.991218 
.991193 

9.991167 
.991141 
.991115 
.991090 
.991064 
.991088 
.991012 
.990986 
.990960 
.990984 

9.990908 
.990882 
.990855 
.990829 
.990803 
.990777 
.990750 
.990724 
.990697 
•990671 

9.990644 
.990618 
.990591 
.990565 
.990538 
.990511 
.990485 
.990458 
.990481 
.990404 



D. 



Tang. I D. | Cotang. | 



.41 
.41 
.41 
.41 
.41 
.41 
.41 
.42 
.42 
.42 
.42 

.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 
.42 , 

.42 
.42 
.43 
.43 
.43 
.43 
.43 
.43 
.43 
.43 

.43 
.43 
.43 
.43 
.43 
.43 
.43 
.43 
.43 
.44 

.44 
.44 
.44 
.44 
.44 
.44 
.44 
.44 
.44 
.44 

.44 
.44 
.44 
.44 
.44 
.45 
.45 
.45 
.45 



9.288652 
.289826 
.289999 
.290671 
.291842 
.292013 
.292682 
.298850 
.294017 
.294684 
.295349 

9.296013 
.296677 
.297839 
.298001 
.298662 
.299322 
.299980 
.800638 
.801295 
.301951 

9.302607 
.803261 
.303914 
.804567 
.305218 
.305869 
.306519 
.807168 
.307815 
.308463 

9.309109 
.309754 
.310398 
.811042 
.811685 
.312327 
.812967 
.813608 
.314247 
.314885 

9.315523 
.316159 
.816795 
.817430 
.818064 
.818697 
.819329 
.819961 
.320592 
.821222 

9.321851 
.322479 
.323106 
.323733 
.324358 
.324983 
.325607 
.326231 
.326853 
.327475 



11.23 
11.22 
11.20 
11.18 
11.17 
11.15 
11.14 
11.12 
11.11 
11.09 
11.07 

11.06 
11.04 
11.03 
11.01 
11.00 
10.98 
10.96 
10.95 
10.93 
10.92 

10.90 
10.89 
10.87 
10.86 
10.84 
10.83 
10.81 
10.80 
10.78 
10.77 

10.75 
10.74 
10.73 
10.71 
10.70 
10.68 
10.67 
10.65 
10.64 
10.62 

10.61 
10.60 
10.58 
10.57 
10.55 
10.64 
10.63 
10.61 
10.60 
10.48 

10.47 
10.45 
10.44 
10.43 
10.41 
10.40 
16.89 
10.87 
10.86 



0.711348 
.710674 
.710001 
.709329 
.708658 
.707987 
.707318 
.706650 
.705983 
.706316 
.704651 

0.703987 
.703823 
.702661 
.701999 
.701338 
.700678 
.700020 
.699362 
.698705 
.698049 

0.697893 
.696739 
.696086 
.695433 
.694782 
.694131 
.693481 
.692882 
.692185 
.691537 

0.690891 
.690246 
.689602 
.688958 
.688315 
.687673 
.687033 
.686392 
.686753 
.685115 

0.684477 
.683841 
.688205 
.682570 

'.681986 
.681803 
.680671 
.680039 
.679408 
.678778 

0.678149 
.677521 
.676894 
.676267 
.675642 
.675017 
.674893 
.673769 
.678147 
.672525 



60 

59 

58' 

67. 

56 

55 

64 

63 

62 

61 

60 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
87 
36 
85 
84 
83 
32 
81 
80 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 




Sine. 



\ D. I Cotang. | D. | Tang. | M. 



78» 
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LOOABITHMIC SINES, COSINES, 

12° 



M 


1 
2 
8 

4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 

25 
26 
27 
28 
29 
80 

81 
32 
88 
34 
35 
86 
87 
88 
89 
40 

41 

42 
48 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
67 
58 
59 
60 



Sine. 

9.317b79 
.318473 
.819066 
.819658 
.820249 
.820840 
.321430 
.322019 
.322607 
.823194 
.828780 

9.324366 
.324950 
.325534 
.326117 
.326700 
.327281 
.827862 
.828442 
.829021 
.829599 

9.330176 
.330753 
.331329 
.831903 
.332478 
.833051 
.333624 
.834195 
.834766 
.335337 

9.835906 
.836475 
.337048 
.387610 
.338176 
.838742 
.339306 
.339871 
.840434 
.340996 

9.841558 
.842119 
.842679 
.343239 
.843797 
.844355 
.344912 
.345469 
.346024 
.346579 

9.347134 
.847687 
.348240 
.848792 
.849343 
.849893 
.850443 
.850992 
.851540 
.852088 



Cosine. D. 



Tang. I D. | Cotang. | 



0.90 
9.88 
9.87 
9.86 
9.84 
9.83 
9.82 
9.80 
9.79 
9.77 
9.76 

9.76 
9.73 
9.72 
9.70 
9.69 
9.68 
9.66 
9.65 
9.64 
9.62 

9.61 
9.60 
9.68 
9.57 
9.56 
9.54 
9.63 
9.52 
9.50 
9.49 

9.48 
9.46 
9.45 
9.44 
9.43 
9.41 
9.40 
9.39 
9.37 
9.36 

9.36 
9.34 
9.32 
9.31 
9.30 
9.29 
9.27 
9.26 
9.25 
9.24 

9.22 
9.21 
9.20 
9.19 
9.17 
9.16 
9.16 
9.14 
9.13 



9.990404 
.990378 
.990351 
.990324 
.990297 
.990270 
.990243 
.990215 
.990188 
.990161 
.990134 

9.990107 
.990079 
.990052 
.990025 
.989997 
.989970 
.989942 
.989915 
.989887 
.989860 

9.989832 
.989804 
.989777 
.989749 
.989721 
.989693 
.989665 
.989637 
.989609 
.989582 

9.989558 
.989525 
.989497 
.989469 
.989441 
.989413 
.989384 
.989356 
.989328 
.989300 

9.989271 
.989243 
.989214 
.989186 
.989157 
.989128 
.989100 
.989071 
.989042 
.989014 

9.988985 
.988956 
.988927 
.988898 
.988869 
.988840 
.988811 
.988782 
.988753 
.988724 



.45 
.45 
.46 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 

.46 
.46 
.46 
.43 
.46 
.46 
.46 
.46 
.46 
.46 

.46 
.46 
.49 
.47 
.47 
.47 
.47 
.47 
.47 
.47 

.47 
.47 
.47 
.47 
.47 
.47 
.47 
.47 
.47 
.47 

.47 
.47 
.47 
.47 
.47 
.48 
.48 
.48 
.48 
.48 

.48 
.48 
.48 
.48 
.48 
.48 
.49 
.49 
.49 



9.827474 
.828095 
.828715 
.829334 
.829953 
.330570 
.831187 
.831803 
.832418 
.333033 
.833646 

9.334259 
.334871 
.335482 
.836093 
.836702 
.837311 
.337919 
.338527 
.339133 
.339739 

9.340344 
.840948 
.841552 
.842155 
.842757 
.343358 
.843958 
.844^58 
.345157 
.345755 

9.346353 
.846949 
.347545 
.348141 
.848735 
.349329 
.849922 
.350514 
.851106 
.351697 

9.352287 
.352876 
.853465 
.354053 
.854640 
.855227 
.855813 
.856398 
.356982 
.357566 

9.358149 
.858731 
.859313 
.859893 
.360474 
.861053 
.861632 
.862210 
.862787 
.363364 



10.36 
10.33 
10.32 
10.30 
10.29 
10.28 
10.26 
10.2& 
10.24 
10.23 
10.21 

10.20 
10.19 
10.17 
10.16 
10.15 
10.13 
10.12 
10.11 
10.10 
10.08 

10 07 

10.06 

10.04 

10.03 

10.02 

10.00 

9.99 

9.98 

9 97 

9.96 

9.94 
9.93 
9.92 
9.91 
9.90 
9.88 
9.87 
9.86 
9.85 
9.83 

9.82 
9.81 
9.80 
9.79 
9.77 
9.76 
9.76 
9.74 
9.73 
9.71 

9.70 
9.69 
9.68 
9.67 
9.66 
9.66 
9.63 
9.62 
9.61 



0.672526 
.671905 
.671285 
.670666 
.670047 
.669430 
.668813 
.668197 
.667582 
.666967 
.666354 

Q.665741 
.665129 
.664518 
.663907 
.663298 
.662689 
.662081 
.661473 
.660867 
.660261 

0.659656 
.659052 
.658448 
.657845 
.657243 
.656642 
.656042 
.655442 
.654843 
.654245 

0.653647 
.653051 
.652455 
.651859 
.651265 
.650671 
.650078 
.649486 
.648894 
.648303 

0.647718 
.647124 
.646535 
.645947 
.645360 
.644773 
.644187 
.643602 
.648018 
.642434 

0.641851 
. .641269 
.640687 
.640107 
.639526 
.638947 
.638368 
.637790 
.637218 
.636636 



60 
59 
58 
67 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

89 
88 
87 
86 
85 
84 
83 
82 
81 
80 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 
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TANGENTS, AND COTANGENTS. 

13° 



81 



M. I Sine. \ 



Cosine. 



D. 



Tang. I D. | Cotang. | 




1 
2 
3 

4 
5 
6 

r 

8 

9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
28 
24 
25 
26 
27 
28 
29 
SO 

81 
82 
83 
84 
85 
86 
87 
88 
89 
40 

41 
42 
48 
44 

45 
46 
47 
48 
49 
60 

61" 

52 

53 

54 

55 

56 

57 

58 

59 

60 



9.352088 
.352635 
.353181 
.853726 
.854271 
.354815 
.355358 
.355901 
.356443 
.356984 
.857524 

9.858064 
.358603 
.359141 
.359678 
.360215 
.360752 
.361287 
.861822 
.862356 
.362889 

9.363422 
.363954 
.364485 
.365016 
.365546 
.366075 
.366604 
.367131 
.367659 
.868185 

9.868711 
.369236 
.369761 
.370285 
.870808 
.871330 
.371852 
.872373 
.372894 
.873414 

9.378933 
.874452 
.874970 
.875487 
.376003 
.876519 
.877035 
.377549 
.878063 
.878577 

9.379089 
.379601 
.380113 
.880624 
.881134 
.381643 
.882152 
.882661 
.383168 
.388675 



9.11 
9.10 
9.09 
9.08 
9.07 
9.05 
9.04 
9.03 
9.02 
9.01 
8.99 

8.98 
8.97 
8.96 
8 95 
8.93 
8.92 
8.91 
8.90 
8.89 
888 

8.87 
8.85 
884 
8.83 
8.82 
8.81 
8.80 
8.79 
8.77 
8.76 

8.76 
8.74 
8.73 
8.72 
8.71 
8.70 
8.69 
8.67 
8.66 
8.65 

8.64 
8.63 
8.62 
8.61 
8.60 
8.59 
858 
8.57 
8.56 
8.54 

8.53 
8.52 
8.51 
8.50 
8.49 
8.48 
8.47 
8.46 
8.45 



9.988724 
.988695 
.988666 
.988636 
.988607 
.988578 
.988548 
.988519 
.988489 
.988460 
.988430 

9.988401 
.988371 
.988342 
.988312 
.988282 
.988252 
.988223 
.988198 
.988163 
.988133 

9.988103 
.988073 
.988043 
.988013 
.987988 
.987953 
.987922 
.987892 
.987862 
.987832 

9.987801 
.987771 
.987740 
.987710 
.987679 
.987649 
.987618 
.987588 
.987557 
.987526 

9.987496 
.987465 
.987434 
.987403 
.987372 
.987341 
.987310 
.987279 
.987248 
.987217 

9.987186 
.987155 
.987124 
.987092 
.987061 
.987030 
.986998 
.986967 
.986986 
.986904 



.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 
.49 

.49 
.49 
.49 
.50 
.50 
.50 
.50 
.50 
.50 
.50 

.50 
.50 
.50 
.SO- 
SO 
.50 
.50 
.50 
.50 
.51 

.51 
.61 
.51 
.51 
.61 
.61 
.51 
.51 
.51 
.61 

.61 
.61 
.61 
.52 
.62 
.62 
.52 
.62 
.52 
.52 

.62 
.62 
.52 
.52 
.52 
.52 
.52 
.62 
.62 



9.363364 
.363940 
.364515 
.365090 
.865664 
.866237 
.866810 
.867382 
.867953 
.868524 
.869094 

9.369663 
.870232 
.370799 
.871367 
.871933 
.372499 
.373064 
.873629 
.374193 
.874756 

9.375319 
.375881 
.876442 
.877003 
.377563 
.378122 
.878681 
.879239 
.379797 
.880354 

9.380910 
.881466 
.882020 
.382575 
.883129 
.883682 
.884284 
.884786 
.885337 
.885888 

9.886488 
.386987 
.887586 
.888084 
.888681 
.889178 
.889724 
.890270 
.890815 
.391360 

9.391903 
.892447 
.392989 
.393531 
.894073 
.394614 
.395154 
.395694 
.896283 
.896771 



9.60 
9.59 
9.58 
9.57 
9.55 
9.54 
9.58 
9.52 
9.51 
9.50 
9.49 

9.48 
9.46 
9.45 
9.44 
9.43 
9.42 
9.41 
9.40 
9.39 
9.38 

9.37 
9.36 
9.34 
9.33 
9.32 
9.31 
9.30 
9.29 
9.28 
9.27 

9.26 
9.26 
9.24 
9.23 
9.22 
9.21 
9.20 
9.19 
9.18 
9.17 

9.16 
9.14 
9.13 
9.12 
9.11 
9.10 
9.09 
9.08 
9.07 
9.06 

9.05 
9.04 
9.03 
9.02 
9 01 
9.00 
8.99 
8.98 
8.97 



0.636636 
.636060 
.635485 
.634910 
.634336 
.633763 
.638190 
.632618 
.632047 
.631476 
.6.^0906 

0.680337 
.629768 
.629201 
.628633 
.628067 
.627601 
.626986 
.626371 
.625807 
.625244 

0.624681 
.624119 
.623558 
.622997 
.622487 
.621878 
.621319 
.620761 
.620203 
.619646 

0.61S090 
.618684 
.617980 
.617425 
.616871 
.616318 
.615766 
.615214 
.614663 
.614112 

0.613562 
.613013 
.612464 
.611916 
.611369 
.610822 
.610276 
.609730 
.609185 
.608640 

0.608097 
.607553 
.607011 
.606469 
.605927 
.605366 
.604846 
.604306 
.603767 
.603229 



^0 
59 
58 
«7 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
48 
42 
41 
40 

89 
88 
87 
86 
85 
84 
83 
82 
81 
80 

29 
28 
27 
26 
25 
24 
28 
22 
21 
20 

19 
18 
J7 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 
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LOQABITHMIC SINES, COfflNES, 



[MJ 


Sin«. 


■ 


^ine. 1 Q. 


1 Tang. 


1 D. 


Cottng^ 


^ 




9.B836T6 








0.396771 




'0.608320 








8.44 


980878 


.63 




M 




6» 




.884887 












!603164 


66 




.886m 






:63 


.898383 


M 
8.93 


.801017 


67 




^86097 


8,41 


986778 


.B9B019 


.801081 


66 






8.40 


986746 




.899456 


.800546 




e 




8.:iS 




.63 

.63 


.899090 


.03 
8.98 

8.90 
















.690478 


63 


B 


.387709 








.401058 


.696043 


63 




.888210 




988619 


.63 


.401601 


8.89 

888 

8 87 

88 


^06400 


61 




.888711 


s.ae 


980587 


.63 


.40212* 


.697878 


60 




9.889211 












13 










.696618 


48 


13 


^390210 




086401 


!53 


.403718 


'si 

.83 


.698383 


47 




.890708 




986459 


.404349 


.596761 






.881206 




9S6427 




.404778 


.696222 








8.28 




'5* 
.54 
.61 


.405308 






14 


IT 










880 




43 


IS 


.893896 




986381 


.408304 


.603838 


43 


n 


.898191 




086290 


.408893 




.698108 




30 


.89Se8& 


823 
8 33 


986206 


.407419 




.602581 


40 


ax 


9.804179 


980284 








39 


23 


.804873 


086202 


!61 
.54 
.54 

^64 
.54 
.64 

.85 
.55 
M 
.55 
.65 




8;75 

8.74 


.691519 


88 


33 


.306106 

.806868 


8^20 
8.10 
8.18 


086180 
9S6137 


1409631 


.691003 
i00479 


37 
86 


35 


.890160 


986104 


.4100*5 


8;73 
8.73 


.589955 


86 


3a 


.800641 


988073 




.680431 




2T 












38 


.897831 




988007 




8>0 
8.69 




B3 


3S 


.898111 
.3BESD0 


eiiB 

8.U 
8.18 
8.13 
8.11 

aio 


9B6074 
986942 


.412137 
.412668 


.687868 
.6873*2 


31 
30 


81 






0.413170 


8.87 
8.06 
S.C5 
8.64 
8.64 




3fl 


33 


.800676 










33 


.400082 


085843 


.41*319 


.685781 


37 




.400640 


086811 

985778 


.414738 
.416257 


.686363 
.68*743 


36 
36 


S« 


!4016»0 


6M 
8,07 

8.oe 

8.05 

8.04 

8.03 " 

8.09 

8.01 

8.00 

7.08 

T.98 


9S5T46 


.416776 


.684326 




BT 


.403006 




'.b6 




8.61 
8.60 
8.69 
S.58 

8.67 
8.50 
8.56 
8.56 
8.64 
8.68 
8.5a 
8.61 


.683707 




3S 


.402480 


086679 






32 




.403973 


986648 




.682874 


31 






085613 


M 

.65 
.68 
.66 


.417843 


.683158 


30 


*1 
43 

43 


0.403088 
.404420 
.404001 


966680 


9.418358 


43 


18 




.40&382 


S8fi4B0 


!4 19901 










985447 


.420415 


85 


16 


48 




985414 


.430927 


78 


14 


47 










13 


48 


.407399 


7.96 
T.H4 
T.94 * 

7.01 
7.S0 
7.89 
7.88 
7.87 
7.BS 


986847 








49 


.4077TT 


986314 


.56 
.58 




.677537 






.408064 


986380 


.422974 


.677028 


10 




0.4DBTS1 




9 4-28484 


8.49 
8.48 
8.48 
8,4T 
8.46 
846 


0.67B616 




63 


.400307 




M 
-68 

M 
.66 
.58 
.56 
.86 




.676007 


8 


G3 


.409682 








7 


£4 




986146 








67 


!*ino8 

.411579 


986113 
J8507B 


.425510 
.420027 
.42663* 


.674481 
.678973 
.573468 


8 


69 


.412062 
.412624 


W«78 


.427547 


a:4B 


'.m%l 


3 




.41309(1 













~ 


Co.in«. 


D. I 


6in«. 


"dT 


ColanK. 


». 


T.ng. |M.( 



TANGENTS, AND COTANGENTS. 



83 



M. 



Sine. I D. 



Cosine. 



D. I Tang. | D. | Cotang. | 




1 

2 
3 

4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
16 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
82 
•38 
84 
36 
36 
87 
88 
39 
40 

41 
42 
43 
44 
46 
46 
47 
48 
49 
60 

51 

52 
53 
64 
65 
66 
67 
68 
69 
60 



9.412996 
.413467 
.413938 
.414408 
.414878 
.416347 
.416815 
.416283 
.416761 
.417217 
.417684 

9.418160 
.418616 
.419079 
.419644 
.420007 
.420470 
.420933 
.421396 
.421867 
.422318 

9.422778 
.423238 
.423697 
.424156 
.424616 
.425073 
.426530 
.425987 
.426443 
.426899 

9.427354 
.427809 
.428263 
.428717 
.429170 
.429623 
.430075 
.430627 
.430978 
.481429 

9.431879 
.482329 
.432778 
.433226 
.433675 
.434122 
.434569 
.436016 
.435462 
.436908 

9.486368 
.486798 
.487242 
.437686 
.438129 
.43857;i 
.439014 
.439456 
.439897 
.440338 



7.86 
7.84 
7.83 
7.88 
7.82 
7.81 
7.80 
7.79 
Y.78 
7.77 
7.76 

7.75 
7.74 
7.78 
7.73 
7.72 
7.71 
7.70 
7.69 
7.68 
7.67 

7.67 
7.66 
7.65 
7.64 
7.63 
7.62 
7.61 
7.60 
7.60 
7.59 

7.58 
7.57 
7.56 
7.55 
7.54 
7.58 
7.52 
7.52 
7.51 
7.50 

7.4^ 
7.49 
7.^ 
7.47 
7.46 
7.46 
7.44 
7.44 
7.43 
7.42 

7.41- 

7.40 

7.40 

7.39 

7.38 

7.37 

7.36 

7.36 

7.35 



9.984944 
.984910 
.984876 
.984842 
.984808 
.984774 
.984740 
.984706 
.984672 
.984637 
.984603 

9.984569 
.984536 
.984600 
.984466 
.984482 
.984397 
.984363 
.984328 
.984294 
.984269 

9.984224 
.984190 
.984166 
.984120 
.984086 
.964050 
.984015 
.983981 
.988946 
.a88911 

9.983875 
.983840 
.983806 
.983770 
.983736 
.983700 
.983664 
.983629 
.983594 
.983668 

9.983623 
.983487 
.983462 
.983416 
.983381 
.983346 
.988309 
.983273 
.983238 
.983202 

9.983166 
.983130 
.983094 
.983068 
.983022 
.982986 
.982960 
.982914 
.982878 
.982842 



.57 
.57 
.57 
.57 
.57 
.57 
.57 
.67 
.57 
.57 
.57 

.67 
.67 
.57 
.57 
.68 
.58 
.58 
.58 
.68 
.58 

.58 
.58 
.58 
.58 
.58 
.58 
.68 
.58 
.68 
.68 

.58 
.59 
.59 
.59 
.59 
.59 
.59 
.59 
.59 
.59 

.59 
.59 
.69 
.59 
.59 
.59 
.59 
.60 
.60 
.60 

.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 



9.428062 
.428557 
.429062 
.429666 
.430070 
.430573 
.431075 
.431577 
.482079 
.432680 
.433080 

9.483580 
.484080 
.434579 
.435078 
.436576 
.436078 
.486570 
.437067 
.437663 
.438069 

9.438554 
.439048 
.439643 
.440036 
.440529 
.441022 
.441514 
.442006 
.442497 
.442988 

9.443479 
.448968 
.444458 
.444947 
.446436 
.446923 
.446411 
.446898 
.447384 
.447870 

9.448356 
.448841 
.449326 
.449810 
.460294 
.460777 
.451260 
.451743 
.462226 
.462706 

9.453187 
.453668 
.464148 
.464628 
.466107 
.465586 
.466064 
.466542 
.467019 
.457496 



8.42 

8.41 
8.40 
8.39 
8.38 
8.38 
8.37 
8.36 
8.35 
8.34 
8.33 

8.32 
8.32 
8.31 
8.30 
8.29 
8.28 
8.28 
8 27 
8.26 
8.25 

8.24 
8.23 
8.23 
8.22 
8.21 
8.20 
8.19 
8.19 
8.18 
8.17 

8.16 
8.16 
815 
8.U 
8.13 
8.12 
8.12 
8.11 
8.10 
8.09 

8.09 
8.08 
8.07 
8.06 
8.06 
8.05 
8.04 
8.03 
8.02 
8.02 

8.01 
8.00 
7.99 
7.99 
7.98 
7.97 
7.96 
7.96 
7.95 



0.671948 


■"63 


.671443 


69 


.670938 


68 


J^70434 


57 


.669930 


66 


.669427 


66 


.668926 


64 


.668423 


53 


.667921 


62 


.667420 


61 


.666920 


60 


0.666420 


49 


.665920 


48 


.565421 


47 


.664922 


46 


.664424 


45 


.663927 


44 


.563430 


43 


.662933 


42 


.662437 


41 


.661941 


40 


0.661446 


39 


.560952 


38 


.660467 


87 


.559964 


86 


.669471 


86 


.658978 


84 


.658486 


38 


.557994 


82 


.557503 


81 


.667012 


30 


0.656521 


29 


.656032 


28 


.655542 


27 


.655053 


26 


.664565 


26 


.564077 


24 


.653689 


28 


.663102 


22 


.662616 


21 


.662130 


20 


0.661644 


19 


.651159^ 


18 


.650674 


17 


.650190 


16 


.649706 


16 


.549223 


14 


.648740 


13 


.648257 


12 


.647776 


11 


.647294 


10 


0.646813 


9 


.646332 


8 


.645852 


7 


.646372 


6 


.644893 


6 


.644414 


4 


.643986 


8 


.543458 


2 


.642981 


1 


.542504 
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18 



74« 
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84 



LOOABITHMIC SINES, COSINES. 

16° 



M 




1 
2 
8 

4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

81 
32 
33 
84 
35 
36 
37 
88 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

5r 

62 

58 

54 

55 

56 

57 

58 

59 

60 



Sine. 



9.440338 
.440778 
.441218 
.441658 
.442096 
.442535 
.442978 
.443410 
.443847 
.444284 
.444720 

0.445155 
.445590 
.446025 
.446459 
.446893 
.447326 
.447759 
.448191 
.448623 
.449054 

9.449485 
.449915 
.450345 
.460775 
.451204 
.461632 
.462060 
.452488 
.462915 
.453342 

9.453768 
.454194 
.454619 
.455044 
.455469 
.^5893 
.456316 
.456739 
.457162 
.457584 

9.458006 
.458427 
.458848 
.459268 
.469688 
.460108 
.460527 
.460946 
.461364 
.461782 

9.462199 
.462616 
.463032 
.493448 
.463864 
.464279 
.464694 
.465108 
.465522 
.465935 



0. 



Cosiue. D. 



7.84 
7.38 
7.32 
7.31 
7.31 
7.30 
7.29 
7.28 
7.27 
7.27 
7.26 

7.25 
7.24 
7.28 
7.23 
7.22 
7.21 
7.20 
7.20 
7.19 
7.18 

7.17 
7.16 
7.16 
7.16 
7.14 
7.13 
7.13 
7.12 
7.11 
7.10 

7.10 
7.09 
7.08 
7.07 
7.07 
7.06 
7.05 
7.04 
7.04 
7.03 

7.02 
7.01 
7.01 
7.00 
6.99 
6.98 
6.98 
6.97 
6.96 
6.96 

6.96 
6.94 
6.93 
6.93 
6.92 
6.91 
6.90 
6.90 
6.89 



9.982842 
.982805 
.982769 
.982733 
.982696 
.982660 
.982624 
.982587 
.982561 
.982614 
.982477 

9.982441 
.982404 
.982367 
.982331 
.982294 
.982257 
.982220 
.982183 
.982146 
.982109 

9.982072 
.982035 
.981998 
.981961 
.981924 
.981886 
.981849 
.981812 
.981774 
.981737 

9.981699 
.981662 
.981626 
.981587 
.981649 
.981612 
.981474 
.981436 
.981399 
.981361 

9.981323 
.981285 
.981247 
.981209 
.981171 
.981133 
.981095 
.981057 
.981019 
.980981 

9.980942 
.980904 
.980866 
.980827 
.980789 
.980750 
.980712 
.980673 
.980635 
.980696 



.60 
.60 
.61 
.61 
.61 
.61 
.61 
.61 
.61 
.61 
.61 

.61 
.61 
.61 
.61 
.61 
.61 
.62 
.62 
.62 
.62 

.62 
.62 
.62 
.62 
.62 
.62 
.62 
.62 
.62 
.62 

.63 
.63 
.63 
.63 
.63 
.63 
.63 
.63 
.63 
.63 

.68 
.63 
.63 
.68 
.63 
.64 
.64 
.64 
.64 
.64 

.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 
.64 



Tang. I D. \ Cotang. | 



9.467496 
.457973 
.458449 
.458925 
.459400 
.459875 
.460349 
.460823 
.461297 
.461770 
.462242 

9.462714 
.463186 
.463658 
.464129 
.464599 
.465069 
.465539 
.466008 
.466476 
.466946 

9.467413 
.467880 
.468847 
.468814 
.469280 
.469746 
.470211 
.470676 
.471141 
.471605 

9.472068 
.472532 
.472995 
.473467 
.473919 
.474381 
.474842 
.475303 
.475763 
.476223 

9.476683 
.477142 
.477601 
.478059 
.478517 
.478975 
.479432 
.479889 
.480345 
.480801 

9.481257 
.481712 
.482167 
.482621 
.483076 
.483529 
.483982 
.484435 
.484887 
.485389 



7.94 
7.93 
7.93 
7.92 
7.91 
7.90 
7.90 
7.89 
7.88 
7.88 
7.87 

7.86 
7.85 
7.86 
7.84 
7.83 
7.83 
7.82 
7.81 
T.80 
7.80 

7.79 

7.78 
7.78 
7.77 
7.76 
7.76 
7.75 
7.74 
7.73 
7.73 

7.72 
7.71 
7.71 
7.70 
7.69 
7.69 
7.68 
7.67 
7.67 
7.66 

7.66 
7.65 
7.64 
7.63 
7.63 
7.62 
7.61 
7.61 
7.60 
7.59 

7.59 
7.58 
7.57 
7.67 
7.66 
7.56 
7.55 
7.54 
7.58 



0.542504 
.542027 
.541551 
.541075 
.540600 
.540125 
.539651 
.539177 
.538703 
.538230 
.537758 

0.537286 
.636814 
.636342 
.535871 
.635401 
.534931 
.634461 
.633992 
.533524 
.533055 

0.532587 
.532120 
.531653 
.531186 
.580720 
.630254 
.629789 
.629324 
.528869 
.528895 

0.527982 
.627468 
.527006 
.626^43 
.626081 
.625619 
.525158 
.524697 
.524237 
.623777 

0.623317 
.522858 
.522399 
.621941 
.521483 
.521025 
.520668 
.520111 
.519656 
.519199 

0.518743 
.518288 
.617883 
.517379 
.516925 
.616471 
.616018 
.615565 
.515113 
.614661 



60 
59 
58 
67 
66 
55 
54 
53 
62 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

89 
88 
87 
86 
85 
84 
83 
82 
81 
80 

29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
18 
12 
11 
10 

9 

8 
7 
6 
5 
4 
8 
2 
1 




I Cosine. I D. I Sine. | D' | Cotang. | D. 



Tang. 



M. 



TANGENTS, AND COTANGENTS. 
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M. I Sine. | D. | Cosine. | P. 




1 
2 

3 
4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
82 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
60 

61 
62 
63 
64 
65 
56 
67 
68 
69 
60 



■aWia 



9.465935 
.466348 
.466761 
.467173 
.467686 
.467996 
.468407 
.468817 
.469227 
.469637 
.470046 

9.470455 
.470863 
.471271 
.471679 
.472086 
.472492 
.472898 
.473304 
.473710 
.474115 

9.474519 
.474923 
.475327 
.475730 
.476133 
.476536 
.476938 
.477340 
.477741 
.478142 

9.478542 
.478942 
.479342 
.479741 
.480140 
.480539 
.480937 
.481334 
.481731 
.482128 

9.482525 
.482921 
.483316 
.483712 
.484107 
.484501 
.484895 
.485289 
.485682 
.486075 

9.486467 
.486860 
.487251 
.487648 
.488034 
.488424 
.488814 
.489204 
.489598 
.489982 



:5t 



6.88 
6.88 
6.87 
6.86 
6.85 
6.85 
6.84 
6.83 
6.83 
6.82 
6.81 

6.80 

6.80 

6.79 

6.78 

6.78 

6.77 

6.76 

6.76 

6.7 

6 

6.74 
6.73 
6.72 
6.72 
6.71 
6.70 
6.69 
6.69 
6.68 
6.67 

6.67 
6.66 
6.65 
6.65 
6.64 
6.63 
6.63 
6.62 
6.61 
6.61 

6.60 
6.59 
6.59 
6.58 
6.67 
6.57 
6.56 
6.55 
6.55 
6.54 

6.53 
6.53 
6.52 
6.51 
6.51 
6.50 
6.50 
6.49 
6.48 



Coelne. 1 D. 



9.9b0596 
.980568 
.980519 
.980480 
.980442 
.980403 
.980364 
.980325 
.980286 
.980247 
.980208 

9.080169 
.980130 
.980091 
.980052 
.980012 
.979973 
.979934 
.979895 
.979855 
.979816 

9.979776 
.979787 
.979697 
.979658 
.979618 
.979579 
.979539 
.979499 
.979459 
.979420 

9.979380 
.979340 
.979300 
.979260 
.979220 
.979180 
.979140 
.979100 
.979059 
-979019 

9.978979 
.978939 
.978898 
.978858 
.978817 
.978777 
.978736 
.978696 
.978655 
.978615 

9.978574 
.978533 
.978493 
.978452 
.978411 
.97S870 
.978329 
.978288 
.978247 
.978206 



64 
64 
65 
65 
65 
65 
65 
65 
65 
65 
65 

66 
65 
65 
65 
65 
66 
66 
66 
66 
66 

66 
66 
66 
66 
66 
66 
66 
66 
66 
66 

66 
66 
67 
67 
67 
67 
67 
67 
67 
67 

67 
67 
67 
67 
67 
67 
67 
68 
68 
68 

68 
68 
68 
68 
68 
68 
68 
68 
68 



Tang, i D. | Cotang. 



Sine. P. 



9.485389 
.485791 
.486242 
.486693 
.487143 
.487593 
.488043 
.488492 
.488941 
.489390 
.489838 

9.490286 
.490733 
.491180 
.491627 
.492073 
.492519 
.492965 
.493410 
.493854 
.494299 

9.494743 
.495186 
.495630 
.496073 
.496616 
.496957 
.497399 
.497841 
.498282 
.498722 

9.499163 
.499603 
.500042 
.500481 
.500920 
.501359 
.601797 
.502235 
.502672 
.603109 

9.603546 
.603982 
.604418 
.604854 
.505289 
.505724 
.606159 
.606593 
.507027 
.607460 

9.507893 
.508326 
.608759 
.509191 
.609622 
.610064 
.610486 
.610916 
.611346 
.611776 



7.53 

7.52 
7.51 
7.51 
7.50 
7.49 
7.49 
7.48 
7.47 
7.47 
7.46 

7.46 
7.45 
7.44 
7.44 
7.48 
7.43 
7.42 
7.41 
7.40 
7.40 

7.40 
7.39 
7.38 
7.37 
7.37 
7.36 
7.36 
7.36 
7.34 
7.84 

7.33 
7.83 
7.32 
7.81 
7.31 
7.30 
7.30 
7.29 
7.28 
7.28 

7.27 
7.27 
7.26 
7.25 
7.25 
7.24 
7.24 
7.23 
7.22 
7.22 

7.21 
7.21 
7.20 
7.19 
7.19 
7.18 
7.18 
7.17 
7.16 



0.514661 
.614209 
.613768 
.613307 
.612857 
.612407 
.611967 
.611508 
.611059 
.610610 
.610162 

0.509714 
.609267 
.608820 
.608873 
.607927 
.607481 
.607086 
.606590 
.606146 
.505701 

0.506257 
.504814 
.604370 
.603927 
.603486 
.603048 
.602601 
.602159 
.601718 
.501278 

0.600837 
.600397 
199968 
L99619 
199080 
198641 
198203 
197765 
197328 
196891 



0. 



U. 



96454 
96018 
95582 
95146 
94711 
94276 
93841 
93407 
92978 
92540 

92107 
91674 
91241 
90809 
90378 
489946 
89616 
89084 
88664 
88224 



60 
69 
68 
67 
66 
66 
54 
53 
62 
61 
50 

49 
48 
47 
46 
46 
44 
43 
42 
41 
40 

89 
88 
87 
86 
86 
84 
83 
32 
81 
30 

29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
% 
1 




Cotang. I P. I Tang. | M 



86 



LOOARITHMIC 



SINES, CPS^IiSS, 
18° 




I 
2 

8 
4 

5 
6 
7 
8 
9 
10 

H 
12 
13 
U 
16 

le 

17 

la 

19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

81 

82 
83 
84 
85 
86 
37 
88 
89 
40 

41 
42 

48 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
69 
60 



Sine. I "Dl 



9.489982 
.490371 
.490759 
.491147 
.491535 
.491922 
.492308 
.492695 
.493081 
.493466 
.493851 

9.494286 
.494621 
.495005 
.495388 
.495772 
.496154 
.496537 
.496919 
.497301 
.497682 

9.498064 
.498444 
.498825 
.499204 
.499584 
.499963 
.500342 
.600721 
.501099 
^01476 

9.50185^ 
.502231 
.502607 
.502984 
.503360 
.503785 
.504110 
.504485 
.504860 
.505234 

9.505608 
.505981 
.506354 
.506727 
.507099 
.507471 
.507843 
.508214 
.508585 
.508956 

9.509326 
.509696 
.510065 
.510484 
.510803 
.611172 
.511540 
.511907 
.512275 
.612642 



6.48 
6.48 
6.47 
6.46 
6.46 
6.46 
6.44 
6.44 
6.48 
6.42 
6.42 

6.41 
6.41 
6.40 
6.38 
6.39 
6.38 
6.37 
6.37 
6.36 
6.36 

6.35 
6.34 
6.34 
6.33 
6.32 
6.32 
6.31 
6.31 
6.30 
6,29 

e.29 
6.28 
^.28 
0.27 
6.26 
6.96 
6.25 
6.25 
6.24 
6.23 

6.23 
622 
6.22 
6 21 
6.20 
6.20 
6.19 
6.19 
6.18 
6.18 

6.17 
6.16 
6.16 
6.15 
6.15 
6.14 
6.13 
6.13 
6.12 



Cosine, t D- 



9.978206 
.978166 
.978124 
.978083 
.978042 
.978001 
.977969 
.977918 
.977877 
.977886 
.977794 

9.97775^ 
.977711 
.977669 
.977628 
.977686 
.977544 
.977603 
.977461 
.977419 
.977377 

9.977336 
.977293 
.977251 
.977209 
.977167 
.977126 
.977083 
.977041 
.976999 
.976957 

9.976914 
.976872 
.976830 
.976787 
.976745 
.976702 
.976660 
.976617 
.976574 
.976532 

9.976489 
.976446 
.976404 
.976361 
.976318 
.976276 
.976232 
.976189 
.976146 
.976103 

9.976060 
.976017 
.975974 
.975930 
,975887 
.975844 
.975800 
.975757 
.975714 
.975670 



L 



Tang. 



68 
G8 
68 
69 
69 
69 
69 
69 
69 
69 
69 • 

69 
69 
69 
60 
69 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
71 
71 
71 
71 
71 
71 
71 
71 
71 

71 
71 
71 
71 
71 
71 
72 
72 
72 
72 

72 
72 
72 
72 
72 
72 
72 
72 
72 



9.snf76" 

.512206 
.512636 
.513064 
.513493 
.513921 
.514849 
.614777 
.515204 
.515681 
.516057 

9.61648^ 
.616910 
.517335 
.517761 
.518185 
.518610 
.519034 
.619458 
.519882 
.520305 

9.520728 
.521151 
.521573 
.521996 
.522417 
.622838 
.523259 
.523680 
.524100 
.524520 

9.524939 
.525359 
.525778 
.526197 
.526616 
.527033 
.527451 
.527868 
.528285 
.528702 

9.529119 
.529536 
.529950 
.530366 
.530761 
.531196 
.531611 
.532025 
.532439 
.532853 

9.533266 
.533679 
.534092 
.534504 
.534916 
.535328 
.535789 
.536150 
.536561 
.536972 



D. 



[ Coteng. I 



7.16 
7.16 
7.16 
7.14 
7.14 
7.13 
7.13 
7.12 
7.12 
7.11 
7.10 

7.10 
7.09 
7.09 
7.08 
7.0i8 
7.07 
7.06 
7.06 
7.05 
^.05 

7.04 
7.03 
7.03 
7.03 
7.02 
7.02 
7.01 
7.01 
7.00 
6.99 

6.9J9 
6.99 
6.98 

e.9V 

0.97 
6.96 
0.96 
6.95 
6.95 
6.94 

6.93 
6.93 
6.93 
6.92 
6.91 
6.91 
6.90 
6.90 
6.89 
6.89 

6.88 
6.88 
6.87 
0.87 
0.86 
0.86 
6.85 
0.86 
6.84 



0.488224 
.487794 
.487366 
.486936 
.486507 
.486079 
.485651 
.485223 
.484796 
.484369 
.483943 

0.488516 
.488090 
.482666 
.482239 
.481816 
.481390 
.480966 
.480542 
.480118 
.479695 

0.479272 
.478849 
.478427 
.478006 
.477583 
.477162 
.476741 
.476320 
.476900 
.475480 

0.475061 
.474641 
.474222 
.473803 
.473385 
.472967 
.472549 
.472132 
.471716 
.471298 

0.470881 
.470465 
.470060 
.469634 
.469219 
.468804 
.468389 
.467976 
.467561 
.467147 

0.466734 
.466321 
.465908 
.465496 
.465084 
.464672 
.464261 
.463850 
.463439 
.463028 



W 

69 

68 

67 

66 

65 

54 

63 

62 

51 

60 
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48 
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44 
43 
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88 
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85 
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28 
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31 
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.626276 
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aa 
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2* 


87 


.6259S4 


971032 
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.448018 


ZS 
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23 
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30 


*3 


0.627400 
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.628106 


973761 


'.re 
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.628468 


173718 


664711 


.115269 






.626810 




666139 


.1*1861 
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60 


!630566 


6!b6 
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156725 
657121 
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!l432-6 
,142879 




51 


9.630916 




0733B8 


.79 ^ 
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0.442483 






.631265 
.63161* 


6.81 

6.31 
6.80 
6.80 
6.7» 


973362 
173307 


■58308 


isa 


.442087 
.141692 




M 

G6 








B.B7 
6.67 
6.58 
6.58 
6.66 


.111298 
.110908 




lie 




173169 




,59491 


.110509 




67 


.633009 


B73121 




65esS6 


.410116 




sa 


J3335T 


978078 


!79 
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660279 


.189721 




£9 
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.633704 
.634062 


973032 
972386 


.60678 


,139827 
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M. 



LOGARITHMIC SINES, COSINES, 

20O 



Sine. 



D. 



Cosine. D. 



Tang. I D. | Cotang. | 




1 
2 
8 

4 
6 
6 

7 

8 

9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

81 
82 
38 
84 
85 
36 
87 
38 
89 
40 

41 
42 
48 
44 
45 
46 
47 
48 
49 
60 

61 
62 
58 
54 
55 
56 
57 
58 
59 
60 



9.534052 
.534399 
.534745 
.535092 
.635488 
.635783 
.536129 
.536474 
.536818 
.537163 
.637507 

9.537851 
.538194 
.538638 
.538880 
.539223 
.539565 
.539907 
.540249 
.540590 
.640931 

9.541272 
.541613 
.541953 
.542293 
.642632 
.542971 
.543310 
.543649 
.543987 
.544325 

9644663 
.545000 
.645338 
.645674 
.546011 
.546347 
.546683 
.547019 
.547354 
.547689 

9.648024 
.548359 
.548693 
.549027 
.549360 
.649693 
.550026 
.550359 
.550692 
.651024 

9.651356 
.551687 
.562018 
.552349 
.552680 
.553010 
.553341 
.553670 
.554000 
.654829 



5.78 
5.77 
6.77 
5.77 
6.76 
6.76 
6.76 
5.74 
6.74 
5.73 
5.73 

6.72 
6.72 
5.71 
5.71 
5.70 
6.70 
5.69 
5.69 
5.68 
5.68 

6.67 
6.67 
5.66 
6.66 
5.65 
5.65 
5.64 
5.64 
5.63 
5.63 

5.62 
5.62 
5.61 
5.61 
5.60 
5.60 
5.59 
5.59 
5 58 
5.58 

5.57 
5.57 
5.56 
5.56 
5.55 
5.55 
5.54 
5.Q4 
5.53 
5.53 

5.52 
5.52 
5.52 
5.51 
5.51 
5.50 
5.50 
5.49 
5.49 



9.9729b6 
.972940 
.972894 
.972848 
.972802 
.972755 
.972709 
.972663 
.972617 
.972570 
.972524 

9.972478 
.972431 
.972385 
.972388 
.972291 
.972245 
.972198 
.972151 
.972105 
.972058 

9.972011 
.971964 
.971917 
.971870 
.971823 
.971776 
.971729 
.971682 
.971635 
.971588 

9.971540 
.971493 
.971446 
.971398 
.971351 
.971303 
.971256 
.971208 
.971161 
.971113 

9.971066 
.971018 
.970970 
.970922 
.970874 
.970827 
.970779 
.970731 
.970683 
.970635 

9.970586 
.970538 
.970490 
.970442 
.970394 
.970345 
.970297 
.970249 
.970200 
.970152 



.77 
.77 
.77 
.77 
.77 
.77 
.77 
.77 
.77 
.77 
.77 

.77 
.78 
.78 
.78 
.78 
.78 
.78 
.78 
.78 
.78 

.78 
.78 
.78 
.78 
.78 
.78 
.79 
.79 
.79 
.79 

.79 
.79 
.79 
.79 
.79 
.79 
.79 
.79 
.79 
.79 

.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 
.81 
.81 
.81 
.81 



9.561066 
.561459 
.661851 
.662244 
.562686 
.568028 
.563419 
.563811 
.564202 
.564592 
.564983 

9665373 
.565763 
.566153 
.566542 
.666932 
.567820 
.567709 
.568098 
.568486 
.668873 

9.569261 
.569648 
.670085 
.570422 
.570809 
.571195 
.671681 
.671967 
.572852 
:572738 

9.573128 
.578507 
.578892 
.574276 
.674660 
.575044 
.675427 
.675810 
.676193 
.676576 

9.576958 
.677341 
.677723 
.678104 
.578486 
.678867 
.579248 
.679629 
.580009 
.580889 

9.580769 
.681149 
.581528 
.581907 
.582286 
.582665 
.583048 
.588422 
.583800 
.584177 



6.55 
6.54 
6.54 
6.53 
6.53 
6.53 
6.52 
6.52 
6.51 
6.51 
6.50 

6.50 
6.49 
6.49 
6.49 
6.48 
6.48 
6.47 
6.47 
6.46 
6.46 

6.45 
6.45 
6.45 
6.44 
6.44 
6.43 
643 
6.42 
6.42 
6.42 

6.41 
6.41 
6.40 
6.40 
6.39 
6.39 
6.39 
6.38 
6.38 
6.37 

6.37 
6.36 
6.36 
6.36 
6.35 
6.35 
6.34 
6.34 
6.34 
6.33 

6.33 
6.32 
6.32 
6.32 
6.31 
6.31 
6.30 
6.80 
6.29 



0.438934 
.438541 
.488149 
.487756 
.437864 
.486972 
.436581 
.486189 
.435798 
.435408 
.485017 

0.484627 
.434237 
.433847 
.488458 
.438068 
.482680 
.482291 
.431902 
.431514 
.431127 

0.480789 
.480352 
.429965 
.429578 
.429191 
.428805 
.428419 
.428033 
.427648 
.427262 

0.426877 
.426493 
.426108 
.425724 
.425840 
.424956 
.424573 
.424190 
.423807 
.423424 

0.428041 
.422659 
.422277 
.421896 
.421514 
.421138 
.420752 
.420871 
.419991 
.419611 

0.419281 
.418851 
.418472 
.418098 
.417714 
.417885 
.416957 
.416578 
.416200 
.415828 



60 
59 
58 
57 
56 
55 
54 
58 
52 
51 
60 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

89 
88 
87 
86 
85 
84 
88 
82 
81 
80 

29 
28 
27 
26 
25 
24 
28 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 
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M. I Sine. | D. | Cosine. 



D. I Tang. | D. | Cotang. | 




1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
18 
14 
15 
16 
17 
18 
19 
20 

21 
22 
28 
24 
25 
26 
27 
28 
29 
30 

31 
82 
83 
34 
85 
36 
37 
38 
39 
40 

41 
42 

43 
44 
45 
46 
47 
48 
49 
50 

61 
52 
53 
54 
55 
56 
57 
58 
59 
60 



9.554329 
.554658 
.554987 
.555815 
.555643 
.555971 
.556299 
.556626 
.556953 
.557280 
.557606 

9.557932 
.658258 
.558583 
.558909 
.559234 
.559558 
.559883 
.560207 
.560531 
.660855 

9.561178 
.561501 
.561824 
.562146 
.562468 
.562790 
.563112 
.563433 
.563755 
.564075 

9.564396 
.564716 
.565036 
.565356 
.565676 
.565995 
.566314 
.566632 
.566951 
.567269 

9.667587 
.567904 
.568222 
.668639 
.668856 
.569172 
.569488 
.669804 
.570120 
.570435 

9.570751 
.571066 
.571380 
.571695 
.572009 
.572323 
.572636 
.672950 
.573263 
.573575 



5.48 
6.48 
6.47 
5.47 
5.46 
5.46 
6.45 
5.45 
5.44 
5.44 
5.43 

5.43 
5.43 
5.42 
5.42 
5.41 
5.41 
5.40 
5.40 
5.39 
5.39 

5.38 
6.38 
5.37 
5.37 
5.36 
5.36 
5.36 
5.35 
5.35 
5.34 

5.34 
5.33 
5.33 
5.32 
5.32 
5.31 
5.31 
5.31 
5.30 
5.30 

5.29 
5.29 
5.28 
5.28 
5.28 
5.27 
6.27 
5.26 
5.26 
5.25 

5.25 
5.24 
5.24 
5.21 
5.23 
5.23 
5.22 
5.22 
5.21 



9.970152 
.970103 
.970055 
.970006 
.969957 
.969909 
.969860 
.969811 
.969762 
.969714 
.969665 

9.969616 
.969567 
.969518 
.969469 
.969420 
.969370 
.969321 
.969272 
.969223 
.969173 

9.969124 
.969075 
.969025 
.968976 
.968926 
.968877 
.968827 
.968777 
.968728 
.968678 

9.968628 
.966578 
.968528 
.968479 
.968429 
.968379 
.968329 
.968278 
.968228 
.968178 

9.968128 
.968078 
.968027 
.967977 
.967927 
.967876 
.967826 
.967775 
.967725 
.967674 

9.967624 
.967573 
.967522 
.967471 
.967421 
.967870 
.967319 
.967268 
.967217 
.967166 



.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 
.81 

.82 
.82 
.82 
.82 
.82 
.82 
.82 
.82 
.82 
.82 

.82 
.82 
.82 
.82 
.83 
.83 
.83 
.83 
.83 
.83 

.83 
.83 
.83 
.83 
.83 
.83 
.83 
.83 
.84 
.84 

.84 
.84 
.84 
.84 
.84 
.84 
.84 
.84 
.84 
.84 

.84 
.84 
.85 
.85 
.85 
.85 
.85 
.85 
.85 



9.684177 
.584555 
.584932 
.585309 
.585686 
.586062 
.686439 
.686815 
.687190 
.687566 
.687941 

9.58S316 
.588691 
.689066 
.589440 
.589814 
.590188 
.590562 
.590935 
.591808 
.591681 

9.592054 
.5924^6 
.592798 
.593170 
.593542 
.593914 
.594286 
.594656 
.596027 
.695398 

9.595768 
.596138 
.596508 
.596878 
.597247 
.597616 
.597985 
.598354 
.598722 
.599091 

9.599459 
.599827 
.600194 
.600562 
.600929 
.601296 
.601662 
.602029 
.602395 
.602761 

9.603127 
.603493 
.603858 
.604223 
.604588 
.604953 
.605317 
.605682 
.606046 
.606410 



6.29 
6.29 
6.28 
6.28 
6.27 
6.27 
6.27 
6.26 
6.26 
6.25 
6.25 

6.25 
6.24 
6.24 
6.23 
6.23 
6.23 
6.22 
6.22 
6.22 
6.21 

6.21 
6.20 
6.20 
6.19 
6.19 
6.18 
6.18 
6.18 
6.17 
6.17 

6.17 
6.16 
6.16 
6.16 
6.15 
6.15 
6.15 
6.14 
6.14 
6.13 

6.13 
6.13 
6.12 
6.12 
6.11 
6.11 
6.11 
6.10 
6.10 
6.10 

6.09 
6.09 
6.09 
6.08 
6.08 
6.07 
6 07 
6.07 
6.06 



0.415b23 


60 


.415445 


59 


.415068 


68 


.414691 


67 


.414814 


66 


.413938 


55 


.413561 


64 


.413185 


53 


.412810 


52 


.412434 


61 


.412059 


60 


0.411684 


49 


.411309 


48 


.410934 


47 


.410560 


46 


.410186 


45 


.409812 


44 


.409438 


48 


.409065 


42 


.408692 


41 


.408319 


40 


0.407946 


89 


.407574 


88 


.407202 


87 


.406829 


86 


.406458 


85 


.406086 


84 


.405715 


83 


.405344 


32 


.404973 


31 


.404602 


30 


0.404232 


29 


.403862 


28 


.403492 


27 


.403122 


26 


.402753 


25 


.402384 


24 


.402015 


23 


.401646 


22 


.401278 


21 


.400909 


20 


0.400541 


19 


.400173 


18 


.399806 


17 


.399438 


16 


.399071 


15 


.898704 


14 


.898338 


13 


.397971 


12 


.397605 


11 


.397239 


10 


0.396873 > 


9 


.396507 


8 


.396142 


7 


.395777 


6 


.895412 


5 


.395047 


4 


.894683 


3 


.894318 


2 


.898954 


1 


.393590 
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LOGARITHMIC SHffiS^ eOSlHfifi, 

„ 520,. 



M 



! 






Sine. 




1 
2 
8 
ft 
5 
6 
7 
8 
9 
10 

11 
12 
18 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
30 

31 

32 

38 

84 

35 

86 

37 

38 

89 i 

40 

41 

42 1 

48 

44 1 

45 

46 1 

47 

48 

49 

50 

51 
52 
53 
54 
65 
66 
57 
58 
59 
60 



9.678675 
.573888 
.574200 
.674512 
.574824 
.575186 
.675447 
.676768 
.676069 
.676879 
.576689 

9.576999 
.577809 
.577618 
.577927 
.578236 
.578545 
.578863 
.679162 
.679470 
.579777 

9.580085 
.580392 
.680699 
.581005 
.581312 
.681618 
.581924 
.582229 
.582535 
.682840 

9.683145 
.583449 
.583764 
.684058 
.684361 
.684665 
.584968 
.585272 
.585674 
.586877 ■ 

9.586179 I 
.586482 ; 
.586783 i 
.687086 
.587386 i 
.687688 
.687989 
.588289 i 
.688590 
.688890 

9.689190 
.589489 
.589789 
.690088 
.690387 
.590686 
.690984 
.691282 
.591580 
.691878 



[ D \ Cosiae. j D 



5.21 
6.20 
S.20 
0.19 
5.19 
5.19 
5.18 
5.18 
6.17 
6.17 
5.16 

6.16 
5f6 
6.15 
5.15 
5.14 
5.14 
B.13 
5.13 
5.13 
5.12 

6.12 
5.11 
6.11 
6.11 
6.10 
5.10 
5.09 
6.09 
6.09 
6.08 

6.08 
5.07 
6.07 
5.06 
5.06 
5.08 
5.05 
5.05 
5.04 
5.04 

5.03 
6.03 
5.03 
5.02 
5.02 
6.01 
5.01 
5.01 
5.00 
5.00 

4.99 
4.99 
4.99 
4.98 
4.98 
4.97 
4.97 
4.97 
4.96 



I Cosine, j D. 



9.9o7l66 
.967115 
.967064 
.967018 
.966961 
.966910 
.966859 
.966808 
.966756 
.966705 
.966653 

9.966602 
.966550 
.966499 
.966447 
.966395 
.966344 
.966292 
.966240 
.966168 
.966136 

9.966086 
.966083 
.965981 
.965928 
.965876 
.965824 
.965772 
.965720 
.965668 
.965615 

9.965568 
.965511 
.965458 
.965406 
.965353 
.965301 
.965248 
.965195 
.965143 
.965090 

9.965037 
.964984 
.964931 
.964879 
.964826 
.964773 
.964719 
.964666 
.964613 
.964560 

9.964507 
.964454 
.964400 
.964347 
.964294 
.964240 
.964187 
.964133 
.964080 
.964026 



Tang. I D. I Cotang. I 



.85 
,t5 
.%0 
.fe 

.85 
.85 
.85 
.85 
.86 
.86 
.86 - 

.86 
.86 
.86 
.86 
.86 
.86 
.86 
.86 
.86 
.86 

.87 
.87 
.87 
.87 
.87 
.87 
.87 
.87 
.87 
.87 

.87 
.87 
.87 
.87 
.88 
.88 
.88 
.88 
.88 
.88 

.88 
.88 
.88 
.88 
.88 
.88 
.88 
.89 
.89 
, .89 

.89 
.89 
.89 
.89 
89 
.89 
.89 
.89 



9.606410 
.606773 
.607137 
.607500 
.607863 
.606225 
.608568 
.608950 
.609312 
.609674 
.610036 

9.610397 
.610759 
.611120 
.611480 
.611841 
.612201 
.612561 
.612921 
.613261 
.613641 

9.614000 
.614359 
.614718 
.615077 
.615485 
.615793 
.616151 
.616509 
.616867 
.617224 

9.617582 
.617939 
.618295 
.618052 
.619008 
.619364 
.619721 
.620076 
.620482 
.620787 

9.621142 
.621497 
.621852 
.622207 
.622561 
.622915 
.623269 
.623623 
.928976 
.624330 

9.624688 
.625036 
.625388 
.625741 
.626093 
.626446 
.626797 
.627149 
.627601 
.627852 



6.06 
«.06 
i6.06 
€.05 
«.04 
6.04 
«.04 
^.08 
6.08 
603 
6.02 

«.02 
«.02 

ie.oi 

6.01 
€.01 
6.00 
6.00 
6.00 
6.99 
6.99 

5.98 
5.98 
5.98 
5.97 
6.97 
6.97 
6.96 
6.96 
5.96 
6.95 

5.95 
6.95 
6.94 
6.94 
6.94 
5.93 
6.93 
6.93 
6.92 
6.92 

5.92 
6.91 
5.91 
6.90 
6.90 
5.90 
6.89 
6.89 
6.89 
6.88 

6.88 
6.88 
6.87 
6.87 
6.87 
6.86 
6.86 
6.86 
6.85 



■UMto 



0.393590 
.893227 
.892863 
.892500 
.892137 
.891776 
.891412 
.891050 
.890688 
.890826 
.689964 

0.389608 
.889241 
.888680 
.388620 
.888169 
.887799 
.387439 
.887079 
.886719 
.386859 

0.886000 
.885641 
.385282 
.884923 
.384565 
.384207 
.383849 
.883491 
.383183 
.382776 

0.382418 
.382061 
.881705 
.381348 
.880992 
.380686 
.380279 
.379924 
.879568 
.879^13 

0.878868 
.878603 
.878148 
.877793 
.877439 
.877085 
.876781 
.876877 
.376024 
.875670 

0.876817 
.874964 
.874612 
.874259 
.873907 
.873565 
.878208 
.872861 
.872499 
872148 



Sine. 



I D. [ Cotang. [ D. | Tang. 



60 
%9 
68 
67 
66 
65 
64 
63 
62 
61 
60 

49 

48 

471 

46 

45 

44 

43 

4^1 

41 

40 

i89 
88 
87 
86 
86 
84 
88 
82 
81 
80 

29 
28 
27 
26 
25 
24 
28 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 

8 
7 
6 
5 
4 
6 
2 
1 
0. 



M,. 



67® 



TANeiaJXa, AND COTANGENTS. 

23° 



41 



,M. I Sine, j D. 



Cosine^ | P, 



I Tang. I 

9.C27862 
.628208 
.628564 
.628906 
.629255 
.629606 
.629956 
.680806 
.630656 
.631005 
.681856 

9.631704 
.682053 
.682401 
.632750 
.633098 
.633447 
.633795 
.634143 
.634490 
.634838 

9.635185 
.635532 
.635879 
.636226 
.636572 
.636919 
.637265 
.637611 
.637956 
.638302 

9.638647 
.638992 
.639337 
.639682 
.640027 
.640371 
.640716 
.641060 
.641404 
.641747 

9.642091 
.642434 
.642777 
.643120 
.643463 
.643806 
.644148 
.644490 
.644832 
.645174 

9.645516 
.645857 
.646199 
.646540 
.646881 
.647222 
.647562 
.647903 
.648243 
.648583 



D. I Ck)tang. 




1 
2 

4 
h 
6 
7 
8 
19 
It) 

11 
12 
18 
14 
15 
16 
17 
18 
19 
20 

21 
22 
28 
Z4 
25 
26 
27 
28 
29 
30 

81 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
66 
57 
58 
69 
60 



9.591878 
.692176 
.592473 
.592770 
.598067 
.593363 
.593659 
.693955 
.594251 
.594547 
.594842 

9.695187 
.696432 
.695727 
.696021 
.696315 
.696609 
.696903 
.697196 
.6974«0 
.697783 

9.698076 
.598368 
.598660 
.698962 
.699244 
.699536 
.599827 
.600118 
.600409 
.600700 

9.600990 
.601280 
.601570 
.601860 
.602150 
.602439 
.602728 
.603017 
.603305 
.603594 

9.603882 
.604170 
.604457 
.604745 
.605032 
.605319 
.606606 
.605892 
.606179 
.606465 

9.606761 
607086 
.607322 
.607607 
.607892 
.608177 
.608461 
.608745 
.609029 
.609313 



.96 
.95 
.95 
.95 
.94 
.94 
.93 
.98 
.93 
.92 
.92 

.91 
.91 
.91 
.90 
.90 
.89 
.89 
.89 
.88 
.88 

87 
.87 
.87 
.86 
.86 
.85 
.85 
.85 
.84 
.84 

.84 
.83 
.83 
.82 
.82 
.82 
.81 
.81 
.81 
.80 

.80 
.79 
.79 
.79 
.78 
.78 
.78 
.77 
.77 
.76 

.76 
.76 
.75 
.76 
.74 
.74 
.74 
.73 
.73 



9.964026 
.963972 
J63919 
.963866 
.963811 
.963757 
.963704 
.963650 
.963596 
.963642 
.963488 

9.968484 
.963379 
.963325 
.968271 
.963217 
.963163 
.963108 
.963054 
.962999 
.962945 

9.962890 
.962836 
.962781 
.962727 
.962672 
.962617 
.962562 
.962508 
.962463 
.962898 

9.962843 
.962288 
.962233 
.962178 
.962123 
.962067 
.962012 
.961957 
.961902 
.961846 

9.961791 
.961735 
.961680 
.961624 
.961569 
.961513 
.961458 
.961402 
.961346 
.961290 

9.961285 
.961179 
.961123 
.961067 
.961011 
.960955 
.960899 
.960843 
.960786 
.960730 



.89 
.89 
.89 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 
.90 
.91 
.91 
.91 
.91 

.91 
.91 
.91 
.91 
.91 
.91 
.91 
.91 
.91 
.92 

.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 
.92 

.92 
.92 
.92 
.93 
.93 
.93 
.93 
.93 
.93 
.93 

.93 
.93 
.93 
.93 
.93 
.93 
.93 
.94 
.94 



6.86 
6.85 
6-85 
5.84 
5.84 
5.83 
5.83 
6.83 
5.83 
6.82 
6 82 

6 82 
5.81 
5.81 
5 81 
5.80 
5.80 
5.80 
6.79 
6.79 
6.79 

5.78 
678 
6.78 
5.77 
5.77 
6.77 
6.77 
5.76 
5.76 
5.76 

5.75 
6.75 
6.75 
6.74 
6.74 
5.74 
5.73 
5.73 
5.73 
5.72 

6.72 

5.72 
5.72 
571 
5.71 
5.71 
5.70 
5.70 
5.70 
5.69 

5.69 
5.69 
5.69 
5.68 
5.68 
5.68 
5.67 
5.67 
5.67 



0.872148 
.871797 
.871446 
.871095 
.870746 
.870894 
.870044 
.369694 
.869844 
.868995 
.1868646 

O.S6l8i96 
.867947 
.867599 
.867260 
.866902 
.866563 
.866205 
.865857 
.865510 
.865162 

0.364815 
.864468 
.864121 
.863774 
.363428 
.363081 
.862785 
.362389 
.362044 
.361698 

0.861358 
.361008 
.360663 
.360318 
.359973 
.859629 
.859284 
.358940 
.868596 
.868253 

0.357909 
.857666 
.857228 
.356880 
.856637 
.856194 
.855862 
.856610 
.856168 
.864826 

0.864484 
.854143 
.858801 
.853460 
.863119 
.852778 
.862488 
.852097 
.851757 
.851417 



To" 

59 
68 
67 
56 
55 
64 
53 
52 
61 
60 

49 
48 
47 
46 
46 
44 
43 
42 
41 
40 

89 
88 
87 
86 
85 
84 
83 
82 
81 
80 

29 

28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 




J Cosine. \ D. 



I Sinet 1 D. J Cotang. | 



D. I Tang. \ M 
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L06ABITHMIC SINES, COSINES, 

240 



M. 



Sine. 




1 
2 

8 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
58 
54 
55 
56 
57 
58 
59 
60 



9.6U9813 
.609697 
.609880 
.610164 
.610447 
.610729 
.611012 
.611294 
.611576 
.611858 
.612140 

9.612421 
.612702 
.612988 
.618264 
.618545 
.613825 
.614105 
.614385 
.614665 
.614944 

9.615228 
.615502 
.615781 
.616060 
.616838 
.616616 
.616894 
.617172 
.617450 
.617727 

9.618004 
.618281 
.618558 
.618834 
.619110 
.619386 
.619662 
.619938 
.620213 
.620488 

9.620763 
.621038 
.621313 
.621587 
.621861 
.622185 
.622409 
.622682 
.622956 
.623229 

9.623502 
.623774 
.624047 
.624319 
.624591 
.624863 
.625185 
.625406 
.625677 
.625948 



4.73 
4.72 
4.72 
4.72 
4.71 
4.71 
4.70 
4.70 
4.70 
4.69 
4.69 

4.G9 
4.68 
4.68 
4.67 
4.67 
4.67 
4.66 
4.66 
4.66 
4.65 

4.05 
4.65 
4.64 
4.64 
4.64 
4.63 
4.63 
4.62 
4.62 
4.62 

4.61 
4.61 
4.61 
4.60 
4.60 
4.60 
4.59 
4.59 
4.59 
4.58 

4.58 
4.67 
4.57 
4.57 
4.56 
4.56 
4.56 
4.55 
4.55 
4.55 

4.54 
4.54 
4.54 
4.53 
4.53 
4.53 
4.52 
4.52 
4.52 



Cosine. | D. 



9.9t>0780 
.960674 
.960618 
.960561 
.960505 
.960448 
.960392 
.960335 
.960279 
.960222 
.960165 

9.960109 
.960052 
.059995 
.959938 
.959882 
.959825 
.959768 
.959711 
.959654 
.959596 

9.959539 
.959482 
.959425 
.959368 
.959310 
.959253 
.959195 
.959138 
.959081 
.959023 

9.958965 
.958908 
.958850 
.958792 
.958734 
.958677 
.958619 
.958561 
.958508 
.958445 

9.958387 
.958329 
.958271 
.958213 
.958154 
.958096 
.958038 
.957979 
.957921 
.957863 

9.957804 
.957746 
.957687 
.957628 
.957570 
.957511 
.957452 
.957393 
.957335 
.957276 



Tang, i D. 



.94 
.94 
.94 

.94 
.94 
.94 
.94 
.94 
.94 
.94 
.94 

.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 

.95 
.95 
.95 
.95 
.96 
.96 
.96 
.96 
.96 
.96 

.96 
.96 
.96 
.96 
.96 
.96 
.96 
.96 
.97 
.97 

.97 
.97 
.97 
.97 
.97 
.97 
.97 
.97 
.97 
.97 

.97 
.98 
.98 
.98 
.98 
.98 
.98 
.98 
.98 



9.648583 
.648923 
.649263 
.649602 
.649942 
.650281 
.650620 
.650959 
.651297 
.651636 
JS51974 

9.652312 
.652650 
.652988 
.653326 
.653663 
.654000 
.654337 
.654674 
.655011 
.655848 

9.655684 
.656020 
.656356 
.656692 
.657028 
.657364 
.657699 
.658034 
.658369 
.658704 

9.659039 
.659873 
.659708 
.660042 
.660376 
.660710 
.661043 
.661377 
.661710 
.662043 

9.662376 
.662709 
.668042 
.663375 
.663707 
.664039 
.664371 
.664703 
.965035 
.665366 

9.665697 
.666029 
.666860 
.666691 
.667021 
.667352 
.667682 
.668018 
.668843 
.668672 



5.66 
5.66 
5.66 
5.66 
5.65 
5.65 
565 
5.64 
5.64 
5.64 
5.63 

5.63 
5.63 
5.63 
5.62 
5.62 
5.62 
5.61 
5.61 
5.61 
5.61 

5.60 
5.60 
5.60 
5.59 
5.59 
5.59 
5.59 
5.58 
5.58 
5.58 

5.58 
5.57 
5.57 
5.57 
5.57 
5.56 
5.56 
5.56 
5.55 
5.55 

5.55 
554 
5.54 
5.54 
5.54 
5.53 
5.53 
5.53 
5.53 
5.52 

5.52 
5.52 
6.51 
5.51 
5.51 
5.51 
5.50 
5.50 
5.50 



I Cotang. 

0.851417 
.351077 
.850787 
.850398 
.850058 
.849719 
.849380 
.849041 
.848703 
.848364 
.848026 

0.847688 
.847350 
.347012 
.346674 
.846337 
.346000 
.845663 
.345326 
.344989 
.844652 

0.344316 
.843980 
.843644 
.843308 
.842972 
.842636 
.842301 
.341966 
.841631 
.841296 

0.340961 
.840627 
.840292 
.839958 
.339624 
.839290 
.838957 
.838623 
.338290 
.837957 

0.337624 
.337291 
.336958 
.336625 
.836293 
.835961 
.835629 
.835297 
.834965 
.834634 

0.33480B 
.833971 
.833640 
.333309 
.832979 
.832648 
.832318 
.331987 
.831657 
.831328 



I 



60 
59 
68 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
48 
42 
41 
40 

89 
88 
87 
86 
85 
84 
83 
82 
81 
80 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 




Cosine. | D. 



Sine. 



D. 
65<» 



Cotang. I D. | Tang. 



M. 



TANGENTS, AND COTANGENTS. 

250 



43 



M. I Sine. 



D. 



Ck>sine. 



D. I Tang. | D. 



Cotang. I 




1 
2 

8 

4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
80 

81 
82 
88 
34 
85 
86 
87 
88 
89 
40 

41 
42 
48 
44 
45 
46 
47 
48 
49 
50 

61 
52 
58 
54 
65 
56 
57 
58 
59 
60 



9.625948 
.626219 
.626490 
.626760 
.627080 
.627800 
.627670 
.627840 
.628109 
.6^8878 
.628647 

9.628916 
.629186 
.629463 
.629721 
.629989 
.630257 
.630624 
.630792 
.681069 
.631326 

9.631693 
.631859 
.632126 
.632392 
.632668 
.632928 
.633189 
.633464 
.633719 
.633984 

9.634249 
.634614 
.634778 
.636042 
.635306 
.636570 
.636834 
.636097 
.636360 
.636623 

9.636886 
.637148 
.637411 
.637673 
.637935 
.638197 
.688468 
.688720 
.638981 
.639242 

9.639503 
.639764 
.640024 
.640284 
.640644 
.640804 
-.641064 
.641324 
.641684 
.641842 



4.51 
4.51 
4.51 
450 
4.50 
4.50 
4.49 
4.^ 
4.^ 
4.48 
4.48 

4.47 
4.47 
4.47 
4.46 
4.46 
4.46 
4.46 
4.45 
4.45 
4.45 

4.44 

4.44 
4.44 
4.43 
4.43 
4.43 
4.42 
4.42 
4.42 
4.41 

4.41 
4.40 
4.40 
4.40 
4.39 
4.39 
4.39 
4.38 
4.38 
4.38 

4.37 
4.37 
4.37 
4.37 
4.36 
4.36 
4.30 
4.35 
4.35 
4.35 

4.34 
4.34 
4.34 
4.33 
4.33 
4.33 
4.32 
4.32 
4.32 



9.957276 
.957217 
.967168 
.967099 
.957040 
.966981 
.966921 
.966862 
.956803 
.956744 
.956684 

9.956625 
.966566 
.956506 
.956447 
.956887 
.956327 
.966268 
.966208 
.966148 
.956089 

9.956029 
.966969 
.956909 
.956849 
.966789 
.956729 
.966669 
.965609 
.966648 
.965488 

9.966428 
.955368 
.965307 
.966247 
.966186 
.966126 
.955065 
.965005 
.964944 
.964888 

9.954823 
.964762 
.964701 
.954640 
.954579 
.964618 
.964467 
.954396 
.954386 
.964274 

9.954213 
.964152 
.964090 
.954029 
.963968 
.963906 
.963846 
.963783 
.963722 
.953660 



.98 
.98 
.98 
.98 
.98 
.98 
.99 
.99 
.99 
.99 
.99 

.99 

.99 

.99 

.99 

.99 

.99 

.99 

1.00 

1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.01 
1.01 
1.01 
1.01 
1.01 
1.01 
1.01 
1.01 
1.01 
1.01 

1.01 
1.01 
1.01 
1.01 
1.01 
1.02 
1.02 
1.02 
1.02 
1.02 , 

1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.02 
1.03 



9.668673 
.669002 
.669832 
.669661 
.669991 
.670320 
.670649 
.670977 
.671806 
.671634 
.671968 

9.672291 
.672619 
.672947 
.678274 
.678602 
.678929 
.674257 
.674584 
.674910 
.675237 

9.676664 
.676890 
.676216 
.676643 
.676869 
.677194 
.677620 
.677846 
.678171 
.678496 

9.678821 
.679146 
.679471 
.679795 
.680120 
.680444 
.680768 
.681092 
.681416 
.681740 

9.682063 
.682387 
.682710 
.683038 
.683356 
.683679 
.684001 
.684824 
.684646 
.684968 

9.685290 
.685612 
.686984 
.686265 
.686677 
.686898 
.687219 
.687540 
.687861 
.688182 



5.50 
5.49 
5.49 
5.49 
5.48 
5.48 
5.48 
5.48 
6.47 
5.47 
6.47 

6.47 
5.46 
5.46 
5.46 
5.46 
5.45 
5.46 
5.45 
5.44 
5.44 

5.44 
5.44 
5.43 
5.43 
5.43 
5.43 
5.42 
5.42 
5.42 
5.42 

5.41 
5.41 
5.41 
5.41 
5.40 
5.40 
5.40 
5.40 
5.39 
5.39 

5.39 
5.39 
5.38 
5.38 
5.38 
5.88 
5.87 
6.37 
5.37 
6.37 

5.36 
5.36 
5.36 
5.36 
5.35 
5.35 
5.35 
5.36 
5.34 



0.881327 
.830998 
.880668 
.880889 
.880009 
.829680 
.829861 
.829023 
.828694 
.828866 
.828087 

0.827709 
.827381 
.827058 
.826726 
.826898 
.826071 
.826743 
.826416 
.826090 
.824763 

0.824436 
.824110 
.828784 
.823457 
.823131 
.822806 
.822480 
.822164 
.821829 
.821604 

0.821179 
.820854 
.820529 
.820205 
.819880 
.819656 
.319282 
.318908 
.818684 
.818260 

0.817937 
.817613 
.817290 
.816967 
.816644 
.816321 
.815999 
.815676 
.815354 
.815032 

0.814710 
.814888 
.814066 
.813745 
.813423 
.813102 
.812781 
.812460 
.812139 
.811818 



59 
58 
67 
56 
55 
54 
68 
52 
51 
60 

49 
48 
47 
46 
45 
44 
48 
42 
41 
40 

89 
88 
87 
86 
86 
84 
88 
82 
81 
80 

29 
28 
27 
26 
26 
24 
28 
22 
21 
20 

19 
18 
17 
16 
15 
14 
18 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 




Cosine. | D. 



Sine. 



D. 
64» 



Cotang. j D. { Tang. | M 



44 



LOOi^ttHHiC ftIN£S, OOSIHfiS^ 

28® 



Md^iM 



M. 



Sine, i _. P. i Cosine, j P. | Tang. \ D. 




1 
t 

Z 
4 

6 
6 

r 

8 

9 

10 

11 
IS 
IS 
14 
16 
16 

ir 

18 
Id 
28 

21 
22 
28 
24 
25 
26 
27 
28 
29 
88 

81 
32 
38 
84 
36 
38 
87 
88 
89 
48 

41 
4S 
48 
44 
46 
48 
47 
48 
49 
68 

61 
52 
63 
54 
66 
66 
67 
68 
69 
60 



9.641842 
.642101 
.642360 
.642618 
.642877 
.643135 
.648393 
.648660 
.648908 
.644165 
.644423 

9.644680 
.644986 
.645193 
.646460 
.645706 
.«45962 
.646218 
.646474 
.646729 
.646964 

9.647240 
.647494 
.647749 
.648004 
.648268 
.648612 
.648766 
.649020 
.649274 
.6496^7 

9.649761 
.650084 
.660267 
.650589 
.650792 
.651044 
.651297 
.651549 
.651800 
.662062 

9.662804 
.652565 
.662806 
.663067 
.658808 
.668668 
.663808 
.654069 
.664309 
.664568 

9.6^4608 
.665068 
.665807 
.655666 
.655605 
.666064 
.656802 
.656661 
.666799 
.657047 

Cosine. 



4.81 
4.81 
4 31 
4.30 
4.30 
4.30 
4.30 
4.29 
4.99 
4.99 
4.98 

4.28 
4.26 
4.27 
4.27 
4.27 
4.26 
4.26 
4.26 
4.26 
4.25 

4.26 
4.24 
4.24 
4.24 
4.24 
4.23 
4.28 
4.28 
4.22 
4.22 

4.22 
422 
4.21 
4.21 
4.21 
4.20 
4.20 
420 
4.19 
4.10 

4.19 
4.18 
4.16 
4.16 
4.16 
4.17 
4.17 
4.17 
4.16 
4.16 

4.16 
4.16 
4.15 
4.15 
4.15 
4.14 
4.14 
4.14 
4.18 



0.968660 
.968609 
.968637 
.958476 
.968413 
.968852 
.968290 
.968228 
.968166 
.968104 
.968042 

9.962980 
.962918 
.962855 
.962798 
.962731 
.962669 
.962606 
.962644 
.962481 
.962419 

9.962866 
.962294 
.952231 
.962168 
.962106 
.962043 
.961980 
.961917 
.951854 
.961791 

9.961728 
.061665 
.951602 
.961639 
.961476 
.951412 
.951849 
.961286 
.961222 
.961169 

0.961096 
.961032 
.960968 
.960905 
.960841 
.960778 
.960714 
.960650 
.960686 
.960622 

9.960456 
.960894 
.960880 
.960266 
.950202 
.960138 
.960074 
.950010 
.949946 
.949881 

Sine. 



1.03 
1.03 
1.03 
1.03 
1.U3 
1.03 
1.03 
1.03 
1.03 
1.03 
1.03 

1.04 
1.04 
1.04 
1.04 
1.04 
1.04 
1.04 
1.04 
1.04 
1.04 

1.04 
1.04 
1.04 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 

1.05 
1.05 
1.05 
1.05 
1.06 
1.05 
1.06 
1.06 
1.06 
1.06 

i.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.07 

1.07 
1.07 
1.07 
1.07 
1.07 
1.07 
1.07 
1.07 
1.07 

"dT" 

639 



9.688182 
.688602 
.688823 
.689143 
.689463 
.689783 
.690103 
.690428 
.690742 
.691062 
4»U81 

9.691700 
4192019 
.692838 
.692656 
.692975 
.698293 
.698612 
.693930 
.694248 
.694566 

9.694883 
.695201 
.696518 
.696836 
.696153 
.696470 
.696787 
.697103 
.697420 
.697736 

9.698058 
.698869 
.698686 
.699001 
.699816 
.699632 
.699947 
.700263 
.700678 
.700993 

9.701208 
.701623 
.701837 
.702152 
.702466 
.702780 
.708096 
.703409 
.703723 
.704036 

9.704350 
.704663 
.704977 
.706290 
.706603 
.705916 
.706228 
.706641 
.706854 
.707166 



5.34 
5.34 
5.34 
5.83 
5.33 
5.33 
5.83 
5.83 
5.82 
5.82 
5.tt 

6.31 
5.S1 
5.31 
5.31 
6.31 
5.30 
5.30 
5.30 
5.30 
5.20 

5.20 
5.20 
5.20 
5.29 
5.28 
5.28 
5.26 
5.28 
5.27 
5.27 

5.27 
5.27 
6.26 
6.26 
5.26 
5.26 
5.26 
5.25 
5.26 
525 

5.24 
5.24 
5.24 
5.24 
5.24 
5.23 
5.23 
6.23 
5.23 
5.22 

5.22 
5.22 
5.22 
5.22 
5.21 
5.21 
5.21 
5.21 
5.21 



Cotang. I dT 



1 Cotang. 

0.311818 
.611498 
.811177 
.810867 
.810687 
.810217 
.809897 
.800677 
.809268 
.808988 
.808619 

f.808800 
.807981 
.807662 
.807844 
.807025 
.806707 
.806888 
.806070 
.806762 
.806484 

0.806117 
.804799 
.804482 
.804164 
^08847 
.803530 
.803213 
.802897 
.802580 
.802264 

0.801947 
.801681 
.801816 
.800999 
.800684 
.800368 
.800063 
.299787 
.299422 
.299107 

0.298792 
.298477 
.298163 
.297848 
.297684 
.297220 
.296905 
.296591 
.296277 
i)96964 

0.295660 
.295337 
.296023 
.294710 
.294397 
.2940M 
.293772 
.298469 
.298146 
.292884 

Tang. 



^0 
69 
58 
67 
56 
56 
64 
63 
62 
61 
50 

49 

48 
47 
46 
46 
44 
48 
42 
41 
40 

89 
88 
87 
86 
85 
84 
88 
82 
81 
80 

29 
28 
27 
26 
26 
24 
28 
22 
21 
20 

19 
18 
17 
16 
15 
14 
18 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 


IT 



TANGENTS. 



AND COTANOBNTB. 

27^ 



45 



M. I Sine. 




1 
2 
3 
4 
6 
« 

r 

8 

9 

10 

11 
12 
18 
14 
16 
16 
IT 
18 
19 
20 

21 
22 
28 
24 
26 
26 
27 
28 
29 
80 

81 
82 
38 
34 
36 
36 
87 
88 
89 
40 

41 
42 
48 
44 

46 
46 
47 
48 
49 
60 

61 
62 
68 
64 
66 
66 
67 
68 
60 
60 



9.667047 
.667296 
.667642 
.657790 
.658037 
.658284 
.668681 
.668778 
.669026 
.669271 
.669617 

9.669768 
.660009 
.660266 
.660601 
.660746 
.660991 
.661286 
.661481 
.661726 
.661970 

9.662214 
.662469 
.662708 
.662946 
.668190 
.668488 
.663677 
.663920 
.664168 
.664406 

9.664648 
.664891 
.666188 
.665876 
.665617 
.666869 
.666100 
.666342 
.666588 
.666824 

9.667066 
.667806 
.667646 
.667786 
.668027 
.668267 
.668606 
.668746 
.668986 
.669226 

9.669464 
.669703 
.669942 
.670181 
.670419 
.670668 
.670896 
.671134 
.671872 
.671609 



D. 



4.18 
4.18 
4.12 
4.12 
4.12 
4.12 
4.11 
4.11 
4.11 
4.10 
4.10 

4.10 
4.09 
4.09 
4.09 
4.09 
4.08 
4.08 
4.08 
4.07 
4.07 

4.0T 
4.07 
4.06 
4.06 
4.06 
4.05 
4.05 
4.05 
4.05 
4.04 

4.04 
4.04 
4.03 
4.08 
4.03 
4.02 
4.02 
4.02 
4.02 
4.01 

4.01 
4.01 
4.01 
4.00 
4.00 
4.00 
3.99 
3.9d 
^.99 
8.99 

d.98 
3.98 
3.98 
3.97 
3.97 
3.97 
3.97 
3.96 
3.96 



Cosine. 



9.949881 
.949816 
.949752 
.949688 
.949623 
.949558 
.949494 
.949429 
.949364 
.949300 
.949235 

9.949170 
.949105 
.949040 
.948975 
.948910 
.948846 
.948780 
.948716 
.948660 
.948584 

9.948519 
.948454 
.948388 
.948323 
.948257 
.948192 
.948126 
.948060 
.947996 
.947929 

9.947868 
.947797 
.947781 
.947666 
.947600 
.947538 
.947467 
.947401 
.947335 
.947269 

9.947208 
.947186 
.947070 
.947004 
.946987 
.946871 
.946804 
.946788 
.946671 
.946604 

9.946688 
.046471 
.946404 
.946337 
.946270 
.946203 
.946136 
.946069 
.946002 
.945935 



D. 



I Tan g. 



1.07 
1.07 
1.07 
1.08 
1.08 
1.08 
1.08 
1.08 
1.08 
1.08 
1.08 

1.08 
1.08 
1.08 
1.08 
1.08 
1.08 
1.09 
1.09 
1.09 
1.09 

1.09 
1.09 
1.09 
1.09 
1.09 
1.09 
1.09 
1.09 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.11 
1.11 
l.ll 
1.11 
1.11 
1.11 
1.11 
1.11 
1.U 

1.11 
1.11 
1.11 
1.11 

1.12 
1.12 
1.12 
1.12 
1.12 



9J07166 
.707478 
.707790 
.708102 
.708414 
.708726 
.709037 
.709349 
.709660 
.709971 
.710282 

9.710598 
.710904 
.711215 
.711525 
.711836 
.712146 
.712456 
.712766 
.718076 
.718386 

9.718696 
.714005 
.714814 
.714624 
.714933 
.715242 
.715561 
.715860 
.716168 
.716477 

9.716786 
.717093 
.717401 
.717709 
.718017 
.718826 
.718633 
.718940 
.719248 
.719556 

9.719862 
,720169 
.720476 
,720783 
.721089 
.721396 
.721702 
.722009 
.722315 
.722621 

9.722927 
.723232 
.723538 
.723844 
.724149 
.724454 
.724759 
.725065 
.725369 
.725674 



D. J Cotang. 



I 



5.20 
6.20 
6.20 
5.20 
5.19 
5.19 
5.19 
6.19 
5.19 
5.18 
5.18 

5.18 
5.18 
5.18 
5.17 
5.17 
5.17 
5.17 
5.16 
5.16 
5.16 

5.16 
5.16 
5.15 
5.15 
5.15 
5.15 
5.14 
5.14 
5.14 
5.14 

5.14 
5.13 
5.13 
5.13 
5.13 
5.13 
5.12 
5.12 
5.12 
5.12 

5.12 
5.11 
5.11 
5.11 
5.11 
5.11 
5.10 
5.10 
5.10 
5.10 

5.10 
5.09 
5.09 
5.09 
5.09 
5.09 
5.08 
5.08 
5.08 



0.292S84 
.292522 
.292210 
.291898 
.291586 
.291274 
.290968 
.290651 
.290340 
.290029 
.289718 

0.289407 
.289096 
.288785 
.286475 
.288164 
.287854 
.287544 
.287234 
.286924 
.286614 

0.266304 
.285995 
.285686 
.285376 
.285067 
.284758 
.284449 
.284140 
.288832 
.283623 

0.283216 
.282907 
.282599 
.282291 
.281983 
.281670 
.281367 
.281060 
.280752 
.280445 

0.280138 
.279831 
.279524 
.279217 
.278911 
.278604 
.278298 
.277991 
Ji77685 
.277879 

0.277073 
.276768 
.276462 
.270156 
.275851 
.276546 
.275241 
.274936 
.274631 
.274326 



60 
69 
68 
67 
56 
66 
64 
53 
62 
61 
50 

49 
48 
47 
46 
45 
44 
48 
42 
41 
40 

39 
38 
87 
36 
86 
84 
88 
82 
81 
80 

29 
28 
27 
26 
25 
24 
28 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 




Cosine. 



I D. I Sine. | D. 



Cotang. I D. | Tang. | M. 



M 



^2o 
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LOGARITHMIC SINES, COSINES, 

28® 



M 



Sine. 




1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
16 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 

81 
82 
88 
34 
85 
86 
87 
38 
39 
40 

41 

42 
43 
44 
45 
46 
47 
48 
49 
50 

51 

52 
53 
54 
55 
56 
57 
58 
59 
60 



9.671609 
.671847 
.672084 
.672321 
.672558 
.672796 
.678082 
.678268 
.678505 
.678741 
.673977 

9.674218 
.674448 
.674684 
.674919 
.675156 
.675890 
.675624 
.676859 
.676094 
.676328 

9.676562 
.676796 
.677080 
.677264 
.677498 
.677731 
.677964 
.678197 
.678430 
.678663 

9.678896 
.679128 
.679360 
.679592 
.679824 
.680056 
.680288 
.680519 
.680750 
.680982 

9.681213 
.681443 
.681674 
.681905 
.682135 
.682365 
.682595 
.682825 
.683055 
.683284 

9.683514 
.683743 
.683972 
.684201 
.684430 
.684658 
.684887 
.685115 
.685343 
.685571 



3.96 
3.95 
3.95 
3.95 
3.95 
3.94 
a.94 
3 94 
3.94 
3.93 
3.93 

3.93 
3.92 
3.92 
3.92 
3.92 
3.91 
3.01 
3.91 
3.91 
3.90 

3.90 
3.90 
3.90 
3.89 
3.89 
3.89 
8.88 
3.88 
8.88 
8.88 

8.87 
3.87 
8.87 
3.87 
3.86 
3.86 
3.86 
3.86 
8.85 
3.85 

3.85 
8.84 
3.84 
3.84 
3.84 
3.83 
3.83 
3.83 
3.83 
3.82 

3.82 
3.82 
3.82 
3.81 
3.81 
3.81 
3.80 
3.80 
3.80 



Cosine. 



9.945985 
.945868 
.945800 
.945733 
.945666 
.945598 
.945531 
.945464 
.945396 
.945328 
.945261 

9.945193 
.945125 
.945058 
.944990 
.944922 
.944854 
.944786 
.944718 
.944650 
.944582 

9.944514 
.944446 
.944377 
.944309 
.944241 
.944172 
.944104 
.944036 
.943967 
.943899 

9.943830 
.943761 
.943693 
.943624 
.943555 
.943486 
.943417 
.943348 
.943279 
.943210 

9.943141 
.943072 
.943003 
.942934 
.942864 
.942796 
.942726 
.942656 
.942587 
.942517 

9.942448 
.942378 
.942308 
.942239 
.942169 
.942099 
.942029 
.941959 
.941889 
.941819 



D. 



12 
12 
12 
12 
12 
12 
12 
13 
13 
13 
13 

13 
13 
13 
13 
13 
13 
13 
13 
13 
14 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

14 
14 
15 
16 
15 
16 
15 
15 
15 
15 

15 
16 
15 
16 
15 
16 
16 
16 
16 
16 

16 
16 
16 
16 
16 
16 
16 
16 
17 



Tang. I 

9.725674 
.725979 
.726284 
.726588 
.726892 
.727197 
.727501 
.727805 
.728109 
.728412 
.728716 

9 729020 
.729323 
.729626 
.729929 
.730233 
.730535 
.730838 
.731141 
.731444 
.731746 

9.732048 
.732351 
.732653 
.732955 
.733257 
.733558 
.733860 
.734162 
.734463 
.734764 

9.735066 
.735367 
.735668 
.736969 
.736269 
.736570 
.736871 
.737171 
.737471 
.737771 

9.738071 
.738371 
.738671 
.738971 
.739271 
.739570 
.739870 
.740169 
.740468 
.740767 

9.741066 
.741366 
.741664 
.741962 
.742261 
.742559 
.742858 
.743156 
.743454 
.743752 



D. I Cotang. | 



6.08 
6.08 
5.07 
5.07 
6.07 
5.07 
5.07 
5.06 
6.06 
6.06 
5.06 

6.06 
5.05 
5.05 
5.05 
5.06 
6.05 
5.04 
5.04 
6.04 
5.04 

6.04 
6.03 
5.03 
5.03 
5.03 
5.03 
5.02 
5.02 
5.02 
5.02 

5.02 
5.02 
6.01 
6.01 
6.01 
6.01 
6.01 
6.00 
5.00 
5.00 

5.00 
5.00 
4.99 
4.99 
4.99 
4.99 
4.99 
4.99 
4.98 
4.98 

4.98 
4.98 
4.98 
4.97 
4.97 
4.97 
4.97 
4.97 
4,97 



0.274326 
.274021 
.273716 
.273412 
.273108 
.272803 
.272499 
.272196 
.271891 
.271588 
.271284 

0.270980 
.270677 
.270374 
.270071 
.269767 
.269466 
.269162 
.268859 
.268556 
.268254 

0.267952 
.267649 
.267347 
.267045 
.266743 
.266442 
.266140 
.265838 
.265537 
.265236 

0.264934 
.264633 
.264332 
.264031 
.263731 
.263430 
.263129 
.262829 
.262529 
.262229 

0.261929 
.261629 
.261329 
.261029 
.260729 
.260430 
.260130 
.259831 
.259532 
.259233 

0.258934 
.258636 
.258336 
.258038 
.257739 
.257441 
.257142 
.256844 
.256546 
.256248 



60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
60 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

89 
88 
37 
86 
85 
84 
83 
82 
81 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
16 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 




Cosine. 



D. 



Sine. D. | Cotang. | D. 



Tang. 



M. 



[ 



TANGENTS, AND COTANGENTS. 

29« 



47 



M. I Sine. 



D. 



Cosine. | D. | Tang. | D. 



Cotang. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 



62 
63 
64 
55 
66 
67 
58 
69 
60 



9.685571 
.685799 
.686027 
.686254 
.686482 
.686709 
.686936 
.687168 
.687389 
.687616 
.687843 

9.688069 
.688295 
.688521 
.688747 
.688972 
.689198 
.689423 
.689648 
.689873 
.690098 



21 


9.69U323 


22 


.690548 


23 


.690772 


24 


.690996 


25 


.691220 


26 


.691444 


27 


■ .691668 


28 


.691892 


29 


.692115 


SO 


.692339 


81 


9.692562 


32 


.692785 


33 


.693008 


34 


.693231 


35 


.693453 


36 


.698676 


37 


.693898 


88 


.694120 


39 


.694342 


40 


.694564 


41 


9.694786 


42 


.695007 


43 


.695229 


44 


.695450 


45 


.695671 


46 


.695892 


47 


.696113 


48 


.696334 


49 


.696554 


50 


.696775 



51 9.696995 



.697215 
.697435 
.697654 
.697874 
.698094 
.698313 
.698632 
.698751 
.698970 



8.80 
3.79 
3.79 
3.79 
3.79 
3.78 
3.78 
3.78 
8.78 
3.77 
3.77 

8.77 
3.77 
8.76 
3.76 
3.76 
3.76 
3.75 
3.75 
3.76 
3.75 

3.74 
3.74 
3.74 
3.74 
3.73 
3.73 
3.73 
3.73 
3.72 
3.72 

8.72 
8.71 
3.71 
3.71 
3.71 
3.70 
3.70 
8.70 
3.70 
3.69 

8.69 
8.69 
8.69 
8.68 
8.68 
8.68 
8.68 
8.67 
8.67 
3.67 

8.67 
3.66 
3.66 
3.66 
3.66 
3.65 
3.65 
3.65 
8.65 



9.941819 
.941749 
.941679 
.941609 
.941539 
.941469 
.941398 
.941328 
.941258 
.941187 
.941117 

9.941046 
.940975 
.940905 
.940834 
.940763 
.940693 
.940622 
.940561 
.940480 
.940409 

9.940338 
.940267 
.940196 
.940125 
.940054 
.939982 
.939911 
.939840 
.939768 
.939697 

9.939625 
.939654 
.939482 
.939410 
.939339 
.939267 
.939195 
.989123 
.939062 
.938980 

9.938908 
.938836 
.938763 
.938691 
.938619 
.938547 
.938475 
.938402 
.938330 
.938268 

9.938185 
.938113 
.938040 
.937967 
.937895 
.937822 
.937749 
.937676 
.937604 
.937631 



1.17 
1.17 
1.17 
1.17 
1.17 
1.17 
1.17 
1.17 
1.17 
1.17 
1.17 

1.18 
1.18 
1.18 
1.18 
1.18 
1.18 
1.18 
1.18 
1.18 
1.18 

1J8 
1.18 
1.18 
1.19 
1.19 
1.19 
1.19 
1.19 
1.19 
1.19 

1.19 
1.19 
1.19 
1.19 
1.19 
1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.21 
1.21 
1.21 

1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 



9.743762 
.744050 
.744348 
.744645 
.744943 
.745240 
.745538 
.745835 
.746132 
.746429 
'.746726 

9.747023 
.747319 
.747616 
.747913 
.748209 
.748505 
.748801 
.749097 
.749393 
.749689 

9.749985 
.760281 
.750676 
.760872 
.761167 
.761462 
.751767 
.752052 
.752347 
.762642 

9.752937 
.753231 
.753526 
.763820 
.764115 
.754409 
.754703 
.764997 
.755291 
.756585 

9.766878 
.756172 
.766465 
.756759 
.757062 
.757345 
.767638 
.757931 
.758224 
.758517 

9.758810' 
.759102 
.759395 
.769687 
.759979 
.760272 
.760564 
.760856 
.761148 
.761439 



4.96 
4.96 
4.96 
4.96 
4.96 
4.96 
4.95 
4.95 
4.95 
4.95 
4.95 

4.94 
4.94 
4.94 
4.94 
4.94 
4.93 
4.93 
4.93 
493 
4.93 

4.93 
4.1;2 
4.92 
4.92 
4.92 
4.92 
4.92 
4.91 
4.91 
4.91 

4.91 
4.91 
4.91 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.89 

4.89 
4.89 
4.89 
4.89 
4.89 
4.88 
4.88 
4.88 
4.88 
4.88 

4.88 
4.87 
4.87 
4.87 
4.87 
487 
4.87 
4.86 
4.86 



0.256248 
.266950 
.256652 
.256355 
.256057 
.254760 
.264462 
.264165 
.253868 
.253571 
.253274 

0.252977 
.252681 
.252384 
.262087 
.261791 
.261495 
.261199 
.250903 
.250607 
.250311 

0.250015 
.249719 
.249424 
.249128 
.248833 
.248638 
.248243 
.247948 
.247653 
.247368 



0.247063 


29 


.246769 


28 


.246474 


27 


.246180 


26 


.246886 


25 


.245691 


24 


.246297 


23 


.246003 


22 


.244709 


21 


.244415 


20 



0.244122 
.243828 
.243635 
.243241 
.242948 
.242665 
.242362 
.242069 
.241776 
.241483 

0.241190 
.240898 
.240605 
.240313 
.240021 
.239728 
.239436 
.239144 
.238862 
.238661 



60 
59 
58 
57 
56 
56 
54 
63 
52 
61 
50 

49 
48 
47 
46 
45 
44 
48 
42 
41 
40 

89 
83 
37 
36 
35 
34 
33 
32 
81 
30 



19 
18 
17 
16 
15 
14 
18 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 




I Cosine, j D. j Sine. | D. 

60^ 



Cotang. I D. [ Tang. | M. 



48 



LOGAIUTHMIC BINES. COYNES, 

80O 



M ] Sine. 
9.698970 




1 
2 
8 

4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
80 

81 
82 
88 
84 
85 
86 
87 
88 
89 
40 

41 
42 
48 
44 
45 
46 
47 
48 
49 
60 

51 
52 
53 
64 
55 
66 
57 
58 
69 
60 



.699189 
.699407 
.699626 
.699844 
.700062 
.700280 
.700498 
.700716 
.700986 
.701151 

9.701868 
.701586 
.701802 
.702019 
.702286 
.702452 
.702669 
.702885 
.703101 
.703817 

9.703538 
.703749 
.708964 
.704179 
.704395 
.704610 
.704825 
.706040 
.705254 
,705469 

9.705688 
.705898 
.706112 
.706326 
.706589 
.706753 
.706967 
.707180 
.707393 
.707606 

9.707819 
.708082 
.708245 
.708468 
.708670 
.708882 
.709094 
.709306 
.709518 
.709780 

9.709941 
.710153 
.710364 
.710675 
.710786 
.710997 
.711208 
.711419 
.711629 
.711839 



_ D. I Cosine. | D. 



8.64 
8.64 
8.64 
8.68 
8.63 
8.63 
8.68 
8.63 
3.62 
8.62 

8.62 
8.62 
8.61 
8.61 
8.61 
8.61 
3.60 
8.60 
8.60 
8.60 

8.59 
8.5P 
S.59 
8.59 
8.5^ 
8.58 
3.58 
8.58 
8.58 
8.6T 

8.6T 
3.5Y 
B.57 
8.56 
8.56 
8.56 
8.66 
8.55 
8.55 
8.55 

8.55 
8.54 
8.54 
8.54 
8.54 
8.58 
8.58 
8.53 
8.58 
8.58 

8.52 
3.52 
8.52 
8.52 
851 
3.51 
3.51 
8.51 
8.50 



9:937531 
.987458 
.987885 
.987812 
.987288 
.987165 
.987092 
.987019 
.086946 
.986872 
,986799 

9.986725 
.986652 
.936578 
.986505 
.936431 
.986357 
.936284 
.936210 
.936136 
.936062 

9.935988 
.985914 
.935840 
.986766 
.935692 
.935618 
.935543 
.936469 
.936395 
.935820 

9.936246 
.935171 
.936097 
.935022 
.984948 
.984873 
.934798 
.984728 
.934649 
.934574 

9.984499 
.934424 
.934849 
.934274 
.984199 
.934123 
.984048 
.983973 
.933898 
.988822 

9.933747 
.933671 
.933596 
.933520 
.938445 
.988369 
.933293 
.933217 
.933141 
.933066 



1.21 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 
1.22 

1.22 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 

1.23 
1.23 
1.23 
1.24 
1.24 
1.24 
1.24 
1.24 
1.24 
1.24 

1.24 
1.24 
1.24 
1.24 
1.24 
1.24 
1.25 
1.25 
1.25 
1.25 

1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.26 
1.26 

1.26 
1.26 
1.26 
1.26 
1.26 
1.26 
1.26 
1.26 
1.26 



Tang. I p. 



9J61489 
.761731 
.762023 
.762814 
.762606 
.762897 
.768188 
.768479 
.768770 
.764061 
.764852 

9.764643 
.764933 
.765224 
.765614 
.765805 
.766095 
.766885 
.766675 
.766965 
.767265 

9.767545 
.767834 
.768124 
.768413 
.768703 
.768992 
.769281 
.769570 
.769860 
.770148 

9.770487 
.770726 
.771015 
.771303 
.771592 
.771880 
.772168 
J72457 
.772746 
.778033 

9.773821 

.778608 
.773896 
.774184 
.774471 
.774759 
.775046 
.775833 
.775621 
.775908 

9.776195 
.776482 
.776769 
.777055 
.777842 
.777628 
.777915 
.778201 
.778487 
.778774 



4.86 
4.86 
4.86 
4.86 
4.85 
4.85 
4.85 
4.85 
4.85 
4.85 
4.84 

4.84 
4.84 
4.84 
4.84 
4.84 
4.84 
4.83 
4.83 
4.83 
4.83 

4.83 
4.83 
4.82 
4.82 
4.82 
4.82 
4.82 
4.82 
4.81 
4.81 

4.81 
4.81 
4.81 
4.81 
4.81 
4.80 
4.80 
4.80 
4.80 
4.80 

4.80 
4.79 
4.79 
4.79 
4.79 
4.79 
4.79 
4.79 
4.78 
4.78 

4.78 
4.78 
4.78 
4.78 
4.78 
4.77 
4.77 
4.77 
4.77 



Cotang. 

0.238561 
.238269 
.287977 
.237686 
.287894 
.237103 
.286812 
.286621 
.236280 
.285989 
.286648 

•.286867 
.286067 
.284776 
.284486 
.284195 
.28890$ 
.288615 
4288325 
.283035 
.282745 

0.282465 
.232106 
.281876 
.231687 
.281297 
.231008 
.230719 
.280480 
.230140 
.229862 

0.229568 
.229274 
.228985 
.228697 
.228408 
.228120 
.227882 
.227543 
.227255 
.226967 

0.226679 
.226392 
.226104 
.225816 
.225629 
.225241 
.224954 
.224667 
.224379 
.224092 

0.223805 
.223518 
.223231 
.222945 
.222668 
.222372 
.222085 
.221799 
.221612 
.221226 



I 



69 
68 
67 
66 
66 
54 
58 
52 
61 
50 

49 
48 
47 
46 
45 
44 
48 
42 
41 
40 

89 
88 
87 
86 
85 
84 
83 
82 
81 
80 

29 
28 
27 
26 
26 
24 
28 
22 
21 
20 

19 
18 
17 
16 
16 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 




I Cosine. | D. 



Sine. I D. | Cotang. | D. 



Tang. 



M. 



590 



TANGENTS, 



AND 



COTANGENTS. 



49 



M. 



Sine. 



D, 



^ 



Cosine. 



D. 



Tang. I D. | Cotang. | 




1 
2 
t 
4 

t 

r 

« 

It 
11 

12 
18 
14 
16 
1« 
17 
18 
19 
20 

21 
22 
2S 
24 
25 
2« 
27 
28 
29 
80 

81 
82 
88 
84 
85 
86 
37 
88 
89 
40 

41 
42 
48 
44 
45 
46 
47 
46 
49 
60 

61 
62 
63 
64 
65 
66 
67 
68 
69 
60 



9.711839 
.712060 
.712260 
.712469 
.712679 
.712889 
.718098 
.718808 
.718517 
.718726 
.713986 

9.714144 
.714362 
.714561 
.714769 
.714978 
.716186 
.715394 
.715602 
.716809 
.716017 

9.716224 
.716482 
.716689 
.716846 
.717063 
.717259 
.717466 
.717673 
.717879 
.718085 

9.718291 
.718497 
.718703 
.718909 
.719114 
.719820 
.719525 
.719730 
.719935 
.720140 

9.720845 
.720549 
.720754 
.720958 
.721162 
.721866 
.721570 
.721774 
.721978 
.722161 

9.722886 
.722588 
.722701 
.722994 
.723197 
.728400 
.723603 
.723805 
.724007 
.724210 



8.50 
8.50 
3.50 
8.49 
8.49 
8.49 
8.49 
8.49 
8.48 
8.48 
8.48 

ZM 
8.47 
8.47 
8.47 
8.47 
8.47 
8.46 
8.46 
8.46 
8.46 

8.45 
8.45 
8.45 
8.45 
8.45 
8.44 
8.44 
8.44 
8.44 
8.43 

8.43 
8.43 
8.43 
8.43 
3.42 
8.42 
8.42 
3.42 
8.41 
8.41 

8.41 
8.41 
8.40 
8.40 
8.40 
8.40 
8.40 
8.89 
8.89 
3.89 

8.39 
8.39 
8.38 
8.38 
8.38 
8.38 
8.37 
8.37 
3.87 



9.933066 
.932990 
.932914 
.982888 
.932762 
.982685 
.932609 
.932533 
.932457 
.982880 
.982804 

9.932228 
.932151 
.932075 
.931998 
.931921 
.931845 
.931768 
.981691 
.931614 
.931637 

9.931460 
.931883 
.931306 
.931229 
.931152 
.931075 
.980998 
.930921 
.930843 
.980766 

9.930688 
.930611 
.930633 
.930466 
.980878 
.930300 
.930223 
.930145 
.930067 
.929989 

9.929911 
.929638 
.929755 
.929677 
.929599 
.929521 
.929442 
.929364 
.929286 
.929207 

9.929129 

.929050 
.928972 
.928893 
.928815 
.928736 
.928657 
.928578 
.928499 
.928420 



.26 
.27 
.27 

.27 
.27 
.27 
.27 
.27 
.27 
.27 
.27 

.27 
.27 
.28 
.28 
.28 
.28 
.28 
.28 
.28 
.28 

.28 
.28 
.28 
.29 
.29 
.29 
.29 
.29 
.29 
.29 

.29 
.29 
.29 
.29 
.29 
.30 
.30 
.30 
.30 
.30 

.30 
.30 
.30 
.30 
.80 
.30 
.80 
.31 
.31 
.31 

.81 
.81 
.31 
,81 
81 
31 
31 
31 
81 



9.778774 
.779060 
.779846 
.779632 
.779918 
.780203 
.780489 
.780775 
.781060 
.781846 
.781631 

9.781916 
.782201 
.782486 
.782771 
.788056 
.783341 
.783626 
.788910 
.784195 
.784479 

9.784764 
.785048 
.785832 
.785616 
.785900 
.786184 
.786468 
.786752 
.787036 
.787819 

9.787603 
.787886 
.788170 
.788453 
.788786 
.789019 
.789302 
.789585 
.789868 
.790151 

9.790483 
.790716 
.790999 
.791281 
.791563 
.791846 
.792128 
.792410 
.792692 
.79^974 

9.798256 
.798588 
.793819 
.794101 
.794383 
.794664 
.794945 
.795227 
.795508 
.796789 



.77 
.77 
.76 
.76 
.76 
.76 
.76 
.76 
.76 
.75 
.75 

.75 
.75 
.75 
.76 
.75 
.75 
.74 
.74 
.74 
.74 

.74 
.74 
73 
73 
.73 
.73 
.73 
.73 
.73 
.72 

.72 
.72 
.72 

.72 
.72 
.72 
.71 
.71 
.71 
.71 

.71 
.71 
.71 
.71 
.70 
.70 
.70 
.70 
.70 
.70 

.70 
.69 
69 
69 
69 
69 
69 
69 
68 



0.221226 
.220940 
.220654 
.220368 
.220082 
.219797 
.219611 
.219225 
^18940 
.218654 



60 
59 
58 
57 
66 
55 
64 
58 
52 
51 



.218869 I 50 



0.218084 
.217799 
^17514 
^17229 
.216944 
.216659 
.216374 
4216090 
.215805 
.216521 

0.215236 
.214952 
.214668 
.214384 
.214100 
.213816 
.213632 
^13248 
.212964 
.212681 



49 
48 
47 
46 
46 
44 
43 
42 
41 
40 

89 
38 
37 
86 
86 
34 
88 
82 
81 
80 



0.212897 


29 


.212114 


28 


.211880 


27 


.211547 


26 


.211264 


26 


.210981 


24 


.210698 


28 


.210415 


22 


.210132 


21 


.209849 


20 


0.209667 


19 


.209284 


18 


.209001 


17 


.208719 


16 


.208437 


15 


.208154 


14 


.207872 


18 


.207590 


12 


.207308 


11 


.207026 


10 


0.206744 


9 


.206462 


8 


.206181 


7 


.205899 


6 


.205617 


5 


.205336 


4 


.205055 


8 


.204773 


2 


.204492 


1 


.204211 






j Cosine. | D. | Sine. | D. 



Cotang. 



D. I Tang. | M 



14' 



58= 



50 



LOGARITHMIC SINES, COSINES, 

820 



M. 



Sine. 



Cosine. | D. 



Tang. I D. 



I Cotang. I 

0.204211 60 
.203930 59 

.203649 58 

.203368 57 

.203087 56 

.202806 55 

.202525 54 

.202245 53 

.201964 52 

.201684 51 

.201404 50 

0.201123 ' 49 

.200843 48 

.200568 47 

.200283 46 

.200003 45 

.199723 44 

.199443 43 

.199164 42 

.198884 41 

.198604 40 

0.198325 89 

.198045 38 

.197766 87 

.197487 86 

.197208 85 

.196928 34 

.196649 83 

.196370 32 

.196092 81 

.195813 I 30 

0.195534 29 

.195255 28 

.194997 27 

.194698 26 

.194420 25 

.194141 24 

.193863 23 

.193585 22 

.193307 21 

.193029 20 

0.192751 19 

.192473 18 

.192195 17 

.191917 16 

.191639 15 

.191362 14 

.191084 13 

.190807 12 

.190529 11 

.190252 10 

0.189975 9 

.189698 8 

.189420 7 

.189143 6 

.188866 5 

.188590 4 

.188313 3 

.188036 2 

.187759 1 

.187483 



1 
2 
8 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

31 
32 
83 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



9.724210 
.724412 
.724614 
.724816 
.725017 
.725219 
.725420 
.725622 
.725823 
.726024 
.726225 

9.726426 
.726626 
.726827 
.727027 
.727228 
.727428 
.727628 
.727828 
.728027 
.728227 

9.728427 
.728626 
.728825 
.729024 
.729223 
.729422 
.729621 
.729820 
.730018 
.780216 

9.730415 
.730613 
.730811 
.731009 
.731206 
.731404 
.731602 
.781799 
.731996 
.732193 

9.732390 
.732587 
.732784 
.732980 
.733177 
.733373 
.733569 
.733765 
.733961 
.734157 

9.734353 
.784549 
.734744 
.734939 
.735135 
.735330 
.735525 
.735719 
.735914 
.736109 



3.37 
8.37 
3.86 
3.36 
3.36 
3.36 
3.35 
3.35 
3.35 
3.35 
3.35 

3.34 
8.34 
3.34 
3.34 
3.34 
3.33 
3.33 
3.33 
3.33 
3.33 

3.32 
3.32 
8.32 
3.32 
3.31 
3.31 
3.31 
3.31 
3.30 
3.30 

3.30 
3.30 
3.30 
3.29 
3.29 
3.29 
3.29 
3.29 
3.28 
3.28 

8.28 
3.28 
3.28 
3.27 
3.27 
3.27 
8.27 
3.27 
3.26 
3.26 

3.26 
3.26 
3.25 
3.25 
3.25 
3.25 
3.25 
3.24 
3.24 



9.928420 
.928842 
.928263 
.928183 
.928104 
.928025 
.927946 
.927867 
.927787 
.927708 
.927629 

9.927549 
.927470 
.927890 
.927310 
.927231 
.927151 
.927071 
.926991 
.926911 
.926831 

9.926751 
.926671 
.926591 
.926511 
.926431 
.926351 
.926270 
.926190 
.926110 
.926029 

9.925949 
.925868 
.925788 
.925707 
.925626 
.925545 
.925465 
.925384 
.925303 
.925222 

9.925141 
.925060 
.924979 
.924897 
.924816 
.924735 
.924654 
.924572 
.924491 
.924409 

9.924328 
.924246 
.924164 
.924083 
.924001 
.923919 
.923837 
.923755 
.923673 
.923591 



1.32 
1.32 
1.32 
1.32 
1.32 
1.32 
1.32 
1.32 
1.32 
1.32 
1.32 

1.32 
1.33 
1.33 
1.33 
1.33 
1.33 
1.33 
1.33 
1.33 
1.33 

1.33 
1.33 
1.33 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 

1.34 
1.34 
1.34 
1.34 
1.34 
1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 
1.36 
1.36 
1.36 
1.36 
1.36 

1.36 
1.36 
1.36 
1.36 
1.36 
1.36 
1.36 
1.37 
1.37 



9.795789 
.796070 
.796351 
.796632 
.796913 
.797194 
.797475 
.797755 
.798036 
.798816 
.798596 

9.798877 
.799157 
.799487 
.799717 
.799997 
.800277 
.800557 
.800836 
.801116 
.801396 

9.801675 
.801955 
.802234 
.802513 
.802792 
.803072 
.803351 
.803630 
.803908 
.804187 

9.804466 
.804745 
.805023 
.805302 
.805580 
.805859 
.806137 
.806415 
.806693 
.806971 

9.807249 
.807527 
.807805 
.808083 
.808361 
.808638 
.808916 
.809193 
.809471 
809748 

9.810025 
.810302 
.810580 
.810857 
.811134 
.811410 
.811687 
.811964 
.812241 
.812517 



4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.68 
4.67 
4.67 
4.67 

4.67 
4.67 
4.67 
4.67 
4.66 
4.66 
4.66 
4.66 
4.66 
4.66 

4.66 
4.66 
4.65 
4.65 
4.65 
4.65 
4.65 
4.65 
4.65 
4.65 

4.64 
4.64 
4.64 
4.64 
4.64 
4.64 
4.64 
4.63 
4.63 
4.63 

4.63 
4.63 
4.63 
4.63 
4.63 
4.62 
4.62 
4.62 
4.62 
4.62 

4.62 
4.62 
4.62 
4.62 
4.61 
4.61 
4.61 
4.61 
4.61 



Cosine. 



D. 



Sine. I D. | Cotang. | D. | Tang. | M. 
570 



TANGENTS, AND COTANGENTS. 

880 



51 



M. I Sine. | D. | Cosine. | D. 



Tang. 



D. I Cotang. | 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
SO 

31 
82 
33 
34 
86 
36 
87 
38 
39 
40 

41 
42 

43 
44 
45 

46 
47 
48 
49 
50 

51 
52 
58 
54 
55 
56 
57 
58 
59 
60 



9.736109 
.736303 
.736498 
.736692 
.736886 
.737080 
.737274 
.737467 
.737661 
.787855 
.738048 

9.738241 
.738434 
.738627 
.738820 
.789013 
.789206 
.739398 
.739590 
.739783 
.739975 

9.740167 
.740359 
.740550 
.740742 
.740934 
.741125 
.741316 
.741508 
.741699 
.741889 

9.742080 
.742271 
.742462 
.742652 
.742842 
.743033 
.743823 
.743413 
.743602 
.743792 

9.743982 
.744171 
.744361 
.744550 
.744739 
.744928 
.746117 
.745306 
.745494 
.745683 

9.745871 
.746059 
.746248 
.746436 
.746624 
.746812 
.746999 
.747187 
.747374 
.747562 



3.24 
3.24 
3.24 
3.23 
3.23 
3.23 
3.23 
3.23 
3.22 
3.22 
3.22 

3.22 
3.22 
3.21 
3.21 
3.21 
3.21 
3.21 
3.20 
3.20 
8.20 

8.20 
8.20 
8.19 
8.19 
8.19 
3.19 
8.19 
3.18 
3.18 
3.18 

3.18 
3.18 
3.17 
3.17 
3.17 
3.17 
3.17 
3.16 
3.16 
3.16 

3.16 
3.16 
3.15 
8.15 
3.15 
3.15 
8.15 
3.14 
3.14 
3.14 

8.14 
3.14 
3.13 
3.13 
3.13 
3.13 
3.13 
3.12 
3.12 



9.923591 
.923509 
.923427 
.923345 
.923263 
.923181 
.923098 
.923016 
.922933 
.922851 
.922768 

9.922686 
.922603 
.922520 
.922438 
.922355 
.922272 
.922189 
.922106 
.922023 
.921940 

9.921857 
.921774 
.921691 
.921607 
.921524 
.921441 
.921357 
.921274 
.921190 
.921107 

9.921023 
.920939 
.920856 
.920772 
.920688 
.920604 
.920520 
.920436 
.920352 
.920268 

9.920184 
.920099 
.920015 
.919931 
.919846 
.919762 
.919677 
.919593 
.919508 
.919424 

9.919339 
.919254 
.919169 
.919085 
.919000 
.918915 
.918830 
.918745 
.918659 
.918574 



1.37 
1.37 
1.37 
1.37 
1.37 
1.37 
1.37 
1.37 
1.37 
1.87 
1.38 

1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 
1.38 

1.39 
1.39 
1.39 
1.39 
1.39 
1.39 
1.39 
1.39 
1.39 
1.39 

1.39 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.41 
1.41 
1.41 
1.41 
1.41 
1.41 
1.41 

1.41 
1.41 
1.41 
1.41 
1.41 
1.42 
1.42 
1.42 
1.42 



9.812517 
.812794 
.813070 
.813347 
.813623 
.813899 
.814175 
.814452 
.814728 
.815004 
.815279 

9.815555 
.815831 
.816107 
.816382 
.816658 
.816933 
.817209 
.817484 
.817759 
.818035 

9.818310 
.818585 
.818860 
.819135 
.819410 
.819684 
.819959 
.820234 
.820508 
.820783 

9.821057 
.821332 
.821606 
.821880 
.822154 
.822429 
.822703 
.822977 
.823250 
.823524 

9.823798 
.824072 
.824345 
.824619 
.824893 
.825166 
.825439 
.825713 
.825986 
.826259 

9.826532 
.826805 
.827078 
.827351 
.827624 
.827897 
.828170 
.828442 
.828715 
.828987 



4.61 
4.61 
461 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 

4.59 
4.59 
4.59 
4.59 
4.59 
4.59 
4.59 
4.59 
4.59 
4.58 

4.58 
4.58 
4.58 
4.58 
4.58 
4.58 
4.58 
4.58 
4.57 
4.57 

4.57 
4.57 
4.57 
4.57 
4.57 
4.57 
4.57 
4.56 
4.56 
4.56 

4.56 
4.56 
4.56 
4.56 
4.56 
4.56 
4.55 
4.55 
4.55 
4.55 

4.55 
4.55 
4.55 
4.55 
4.55 
4.54 
4.54 
4.54 
4.54 



0.187482 
.187206 
.186930 
.186653 
.186377 
.186101 
.185825 
.185548 
.185272 
.184996 
.184721 

0.184445 
.184169 
.183893 
.183618 
.183342 
.183067 
.182791 
.182516 
.182241 
.181965 

0.181690 
.181415 
.181140 
.180865 
.180590 
.180316 
.180041 
.179766 
.179492 
.179217 

0.178943 
.178668 
.178894 
.178120 
.177846 
.177571 
.177297 
.177023 
.176750 
.176476 

0.176202 
.175928 
.175655 
.175381 
.175107 
.174834 
.174561 
.174287 
.174014 
.173741 

0.173468 
.173195 
.172922 
.172649 
.172376 
.172103 
.171830 
.171658 
.171285 
.171013 



60 
59 
58 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

39 
38 
37 
36 
35 
34 
83 
32 
31 
30 

29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 




I Cosine. | D. | Sine. | D. 

5©> 



Cotang. I D. | Tang. | M. 



62 



LOGAlnraMK; BINES, €0aifi£8. 



M. 1 Sine. 1. D. 



1 
2 
8 

4'l 
t 

1 

9 
10 

11 

IS 
14 
15 
16 
17 
IIB 
19 
20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
SO 

81 
92 
38 
34 
85 
86 
87 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



9.747562 
.747749 
.747986 
.748128 
.748810 
.748497 
.748688 
.748870 
.749056 
.749^3 
.749429 

9.749615 

.749801 
.749987 
.750i72 
.760858 
.750543 
.750729 
.750914 
.751099 
.751284 

9.751469 
.751654 
.751839 
.752023 
.752208 
.752392 
.752576 
.762760 
.762944 
.753128 

9.753312 
.758495 
.753679 
.753862 
.764046 
.754229 
.754412 
.754595 
.754778 
.754960 

9.755143 
.755326 
.756608 
.755690 
.755872 
.756054 
.756236 
.756418 
.756600 
.756782 

9.756963 
.757144 
.757826 
.757507 
.757688 
.757869 
.758050 
.758230 
.758411 
.758591 



8.12 
8.12 
8.12 
8.11 
3.11 
8.11 
3.11 
3.11 
3.10 
3.10 
8.10 

8.10 
8.10 
8.09 
^.09 
8.09 
8.09 
8.09 
3.08 
3.08 
3.08 

8.08 
3.08 
8.08 
3.07 
3.07 
8.07 
3.07 
8.07 
3.06 
3.06 

3.06 
3.06 
3.06 
3.05 
9.05 
3.05 
3.05 
3.05 
8.04 
3.04 

3.04 
8.04 
3.04 
3.04 
3.03 
3.03 
3.03 
3.03 
3.03 
3.02 

8.02 
3.02 
802 
3.02 
8.01 
8.01 
3.01 
8.01 
8.01 



[Cosine. 

9.9I85V4 
.918489 
.918404 
.918318 
.918238 
.918147 
.918062 
.91797^ 
.917891 
.917805 
.91771^ 

9.917684 
.917548 
.917462 
.917876 
.917290 
.917204 
.917118 
.917032 
.916946 
.916859 

9.916778 
.916687 
.916600 
.916614 
.916427 
.916341 
.916264 
.916167 
.916081 
.915994 

9.915907 
.915820 
.915733 
.916646 
.916569 
.916472 
.916385 
.915297 
.916210 
.916123 

0.915035 
.914948 
.914860 
.914773 
.914685 
.914598 
.914610 
.914422 
.914334 
.914246 

9.914168 
.914070 
.913982 
.913894 
.913806 
.913718 
.913630 
.913541 
.913453 
.913366 



I P' I 



1.42 
1.42 
1.42 
1.42 
1.42 
1.42 
1.42 
1.43 
1.43 
1.48 
1.43 

1.43 
1.43 
1.4f3 
1.43 
1.43 
1.43 
1.44 
1.44 
1.44 
1.44 

1.44 
1.44 
1.44 
1.44 
1.44 
1.44 
1.44 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
. i.46 

1.46 
1.46 
1.46 
1.46 
1.46 
1.46 
1.46 
1.46 
1.46 
1.47 

1.47 
1.47 
1.47 
1.47 
1.47 
1.47 
1.47 
1.47 
1.47 



Tang. I 

9.828987 
.829260 
.829532 
.82980$ 

.830077 
.830349 
.830621 
.830898 
.831165 
.83143^ 
.831709 

0.881981 
.88225^ 
.832525 
.832796 
.888068 
.833339 
.833611 
.833882 
.834164 
.834425 

9.834696 
.834967 
.836238 
.836609 
.835780 
.836051 
.836322 
.836593 
.836864 
.837134 

9.837405 
.837675 
.837946 
.838216 
.838487 
.838757 
.839027 
.839297 
.839668 
.839838 

9.840108 
.840378 
.840647 
.840917 
.841187 
.841457 
.841726 
.841996 
.842266 
842635 

9.842805 
.843074 
.843348 
.843612 
.843882 
.844151 
.844420 
.844689 
.844958 
.846227 



D. 



4.54 
4.54 
4.54 
4.54 
4.54 
4.53 
4.53 
4.53 
4.53 
4.53 
4.53 

4.53 
4.53 
4.53 
4.53 
4.52 
4.52 
4.52 
4.52 
4.52 
4.52 

4.52 
4.52 
4.52 
4.52 
4.51 
4.51 
4.51 
4 51 
4.51 
4.51 

4.51 
4.51 
4.51 
4.51 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 

4.50 
4.50 
4.50 
4.49 
4.49 
4.49 
4.49 
4.49 
4.49 
4.49 

4.49 
4.49 
4.49 
4.49 
4.48 
4.48 
4.48 
4.48 
4.48 



I Cotang. ) 

b.l7iO& M 

.170740 59 

.170468 58 

.170195 57 

.169923 56 

.169651 55 

.169879 54 

.169107 63 

.168.885 52 

.168568 51 

.168291 50 

0.168019 ' 49 

.167747 48 

.167475 47 

a67204 46 

.166932 45 

.166661 44 

.166389 43 

.166118 42 

.165846 41 

.166575 40 

0.165304 ' 89 

.165038 88 

.164762 87 

.164491 86 

.164220 85 

.163949 84 

.163678 83 

.163407 82 

.163136 81 

.162866 [ 80 

0.162695 29 

.162325 28 

.162054 27 

.161784 26 

.161513 25 

.161243 24 

.160973 23 

.160703 22 

.160432 21 

.160162 20 

0.159892 j 19 

.169622 18 

.159353 17 

.159083 16 

.158818 15 

.168648 14 

.168274 13 

.158004 12 

.157734 11 

.157465 10 

0.157195 9 

.156926 8 

.156667 7 

.166388 6 

.156118 5 

.165849 4 

.165580 8 

.155311 2 

.165042 1 

.154773 



Cosine. 



D. 



Sine. I D. 
650 



Cotang. I D. | Tang. 



M. 



85° . 



68 



M. 


1 Sine, i 





9.758591 • 


1 


.758772 


2 


.758962 


3 


.759132 


4 


.759812 


6 


.7^^492 


'6 


.76^72 


7 


.769862 


8 


.760081 


9 


.760211 


10 


.760890 


11 


9.7605«9 


12 


.760748 


13 


.760927 


14 


.761106 


16 


.761286 


16 


.761464 


17 


.761642 


18 


.761821 


19 


.761999 


20 


.762177 


21 


9.762356 


22 


.762634 


23 


.762712 


24 


.762889 


26 


.768067 


26 


.763246 


27 


.763422 


28 


.763600 


29 


.763777 


80 


.768954 


31 


9.764131 


82 


.764308 


33 


.764485 


84 


.764662 


36 


.764838 


86 


.765016 


87 


.765191 


38 


.765367 


89 


.765544 


40 


.765720 


41 


9.765896 


42 


.766072 


43 


.766247 


44 


.766423 


46 


.766598 


46 


.766774 


47 


.766949 


48 


.767124 


49 


.767300 


50 


.767476 


51 ' 


9.767649 


52 


.767824 


53 


.767999 


54 


.768173 


55 


.768848 


56 


.768522 


57 


.768697 


68 


.768871 


59 


.769046 


60 


.769219,. 



P. I Cosine. [ P. | Tang. I D. I Cotang. I 



3.01 
8.00 
3.00 
3.00 
^.00 
3.00 
2 99 
2.99 
2.99 
2.99 
2.99 

2.98 
2.98 
2.98 
2.98 
2.98 
2.98 
2.97 
2.97 
2.97 
2.97 

2.97 
2.96 
2.96 
2.96 
2.96 
2.96 
2.96 
2.95 
2.95 
2.95 

2.95 
2.95 
2.94 
2.94 
2.94 
2.94 
2.94 
2.94 
2.93 
2.93 

2.93 
2.93 
2.93 
2.93 
2.92 
2.92 
2.92 
2.92 
2.92 
2.91 

2.91 
2.91 
2.91 
2.91 
2.90 
2.90 
2.90 
2.90 
2.90 



9.913365 
.913276 
.918187 
.918099 
.918010 
.912922 
.912838 
.912744 
.912656 
.912566 
.912477 

"9.912388 
.91229^ 
.912210 
.912121 
.912031 
.911942 
.91IL858 
.911768 
.911674 
.911584 

9.911496 
.911406 
.911816 
.911220 
.911136 
.911040 
.910956 
.910866 
.910776 
.910686 

9.910596 
.910506 
.910415 
.910326 
.910236 
.910144 
.910054 
.909968 
.90987^ 
.909781 

9.909691 
.909601 
.909516 
.909419 
.909828 
.909237 
.909146 
.909056 
.908964 
.908873 

9.908781 
.908690 
.908599 
.908507 
.908416 
.908324 
.908238 
.908141 
.908049 
.907958 



1.47 
1.47 
1.48 
1.48 
148 
1.48 
1.48 
1.48 
1.48 
1.48 
1.48 

1.48 
1.49 
1.49 
1.49 
1.49 
1.49 
1.49 
1.49 
1.49 
1.49 

1.49 

1.49 

1.60 

1.60 

1.60 

1.50 

1.60 

1.60] 

1.50 

1.60 

1.50 
1.50 
1.50 
1.51 
1.51 
1.51 
1.51 
1.51 
1.51 
1.51 

1.51 
1.51 
1.51 
1.51 
1.52 
1.52 
1.52 
1.52 
1.52 
1.52 

1.52 
1.52 
1.52 
1.52 
1.53 
1.53 
1.53 
1.53 
1.63 



9.845227 
.845496 
.645764 
.846088 
.646302 
.846570 
.646889 
.847107 
.847876 
.847644 
.847913 

9.848181 
.84844$ 
.848717 
.848986 
.849264 
.849522 
.84979d 
.860068 
.860326 
.860598 

9.860861 
.861129 
.851396 
.851664 
.851981 
.852199 
.862466 
.862733 
.853001 
.868268 

9.853536' 
.853802 
.864069 
.864386 
.864603 
.854870 
.866137 
.855404 
.856671 
.866938 

9.856204 
.856471 
.856737 
.857004 
.857270 
.857637 
.857808 
.868069 
.868336 
.868602 

9.858868 
.859134 
.859400 
.859666 
.859932 
.860198 
.860464 
.860730 
.860996 
.861261 



4.48 
4.48 
4.48 
4.48 
4.48 
4.47 
4.47 
4.47 
4.47 
4.47 
4.47 

4.47 
4.47 
4.47 
4.47 
4.47 
4.47 
4.46 
4.46 
4.46 
4.46 

4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.45 
4.45 
4.45 

4.45 
4.46 
4.45 
4.46 
4.46 
4.45 
4.46 
4.45 
4.44 
4.44 

4.44 
4.44 
4.44 
4.44 
4.44 
4.44 
4.44 
4.44 
4.44 
4.43 

4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.43 



0.164778 


60 


.164604 


69 


.164236 


68 


.168967 


67 


.163698 


66 


.168430 


66 


.163161 


64 


.162893 


63 


.162624 


62 


.162866 


61 


.162087 


60 


0.161819 


49 


.151661 


48 


.161283 


47 


.161014 


46 


.150746 


46 


.160478 


44 


.150210 


43 


.149942 


42 


.149675 


41 


.149407 


40 


0.149189 


89 


.148871 


88 


.148604 


87 


.148836 


86 


.148069 


86 


.147801 


84 


.147634 


83 


.147267 


32 


.146999 


81 


.146782 


30 


0.146466 


29 


.146198 


28 


.145931 


27 


.146664 


26 


.146897 


26 


.145130 


24 


.144868 


23 


.144596 


22 


.144329 


21 


.144062 


20 


0.148796 


19 


.148629 


18 


.148263 


17 


.142906 


16 


.142730 


15 


.142463 


14 


.142197 


18 


.141931 


12 


.141664 


11 


.141898 


10 


0.141182 


9 


.140866 


8 


.140600 


7 


.140334 


6 


.140068 


6 


.139802 


4 


.139536 


8 


.189270 


2 


.139006 


1 


.138739 






Cosine. 



L 



D. 



Sine. 



41 



UL 

54» 



Cotang. 



D. 



Tang. 



M 



54 



LOGARITHMIC SINES, COSINES, 




D. 



Cosine. 

9.907968 
.907866 
.907774 
.907682 
.907690 
.907498 
.907406 
.907314 
.907222 
.907129 
.907037 

9.906945 
.906852 
.906760 
.906667 
.906575 
.906482 
.906389 
.906296 
.906204 
.906111 

9.906018 
.905925 
.905832 
.905739 
.905645 
.905552 
.905459 
.905366 
.905272 
.905179 

9.905085 
.904992 
.904898 
.904804 
.904711 
.904617 
.904523 
.904429 
.904335 
.904241 

9.904147 
.904053 
.903959 
.903864 
.903770 
.908676 
.903581 
.903487 
.903392 
.903298 

9.903203 
.903108 
.903014 
.902919 
.902824 
.902729 
.902634 
.902539 
.902444 
.902349 

Sine. 



ID. 



Tang. I 

9.861261 
.861527 
.861792 
.862058 
.862323 
.862589 
.862854 
.868119 
.863385 
.863650 
.863915 

9.864180 
.864445 
.864710 
.864975 
.865240 
.865505 
.865770 
.866035 
.866300 
.866564 

9.866829 
.867094 
.867358 
.867623 
.867887 
.868152 
.868416 
.868680 
.868945 
.869209 

9.869473 
.869737 
.870001 
.870265 
.870529 
.870793 
.871057 
.871321 
.871585 
.871849 

9.872112 
.872376 
.872640 
.872908 
.873167 
.873430 
.873694 
.873957 
.874220 
874484 

9.874747 
.876010 
.876278 
.876536 
.875800 
.876063 
.876326 
.876589 
.876861 
.877114 



D. 



I Cotang. I 
0.138739 I 



1 
2 
8 
4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
82 
33 
84 
35 
36 
87 
88 
89 
40 

41 
42 
43 
44 
46 
46 
47 
48 
49 
60 

51 
52 
53 
54 
65 
66 
67 
58 
59 
60 



9J69219 
.769393 
.769566 
.769740 
.769913 
.770087 
.770260 
.770433 
.770606 
.770779 
.770952 

9.771125 

.771298 
.771470 
.771643 
.771815 
.771987 
.772159 
.772831 
.772503 
.772675 

9.772847 
.773018 
.773190 
.778361 
.773583 
.773704 
.773875 
.774046 
.774217 
.774388 

9.774558 
.774729 
.774899 
.775070 
.775240 
.776410 
.775580 
.775750 
.775920 
.776090 

9.776259 
.776429 
.776598 
.776768 
.776937 
.777106 
.777275 
.777444 
.777618 
.777781 

9.777950 
.778119 
.778287 
.778455 
.778624 
.778792 
.778960 
.779128 
.779295 
.779468 

Cogine. 



2.90 
2.89 
2.89 
2.89 
2.89 
2.89 
2.88 
2.88 
2.88 
2.88 
2.88 

2.88 
2.87 
2.87 
2.87 
2.87 
2.87 
2.87 
2.86 
2.86 
2.86 

2.86 
2.86 
2.86 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.84 

2.84 
2.84 
2.84 
2.84 
2.84 
2.83 
2.83 
2.83 
2.83 
2.83 

2.83 
2.82 
2.82 
2.82 
2.82 
2.82 
2.81 
2.81 
2.81 
2.81 

281 
2.81 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.79 

dT" 



.53 
.53 
.53 
.53 
.53 
.53 
.53 
.54 
.54 
.54 
.54 

.54 
.54 
.54 
.54 
.54 
.54 
.55 
.55 
.55 
.55 

.55 
.55 
.55 
.55 
.55 
.55 
.55 
.56 
.56 
.56 

.56 
.56 
.56 
.56 
.56 
.56 
.56 
.57 
.57 
.57 

.67 
.57 
.57 
.57 
.57 
.57 
.57 
.57 
.58 
.58 

.58 
.58 
.58 
.58 
.58 
.58 
.58 
.59 
.69 

dT 



530 



4.43 
4.43 
4.42 
4.42 
4.42 
4.42 
4.42 
4.42 
4.42 
4.42 
4.42 

4.42 
4.42 
4.42 
4.41 
4.41 
4.41 
4.41 
4.41 
4.41 
4.41 

4.41 
4.41 
4.41 
4.41 
4.41 
4.40 
4.40 
4.40 
4.40 
4.40 

4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.39 

4.39 
4.39 
4.39 
4.39 
•439 
4.39 
4.39 
4.39 
4.39 
4.39 

4.39 
4.39 
4.38 
4.38 
4.38 
4.38 
4.38 
4.38 
4.38 



Cotang. \ D. 



w 

.138473 I 59 

.138208 58 

.137942 67 

.137677 66 

.137411 55 

.137146 54 

.136881 63 

.136615 62 

.136360 61 

.136085 60 



0.135820 
.135555 
.135290 
.135025 
.134760 
.134495 
.134230 
.133965 
.133700 
.133436 

0.133171 
.132906 
.132642 
.132377 
.132113 
.131848 
.131584 
.131320 
.131055 
.130794 

0.130527 
.130263 
.129999 
.129735 
.129471 
.129207 
.128943 
.128679 
.128415 
.128161 

0.127888 
.127624 
.127360 
.127097 
.126833 
.126570 
.126306 
.126043 
.125780 
.126616 

0.126253 
.124990 
,124727 
.124464 
.124200 
.123937 
.123674 
.123411 
.123149 
.122886 

Tang. 



49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

89 
88 
87 
36 
85 
84 
33 
82 
81 
80 

29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 


M. 



TANGENTS, AND COTANGENTS. 

370 



66 



M. 



Sine. 



D. 



Co«ine. 



D. 



Tang. 



D. 



Cotang. I 




1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
16 
16 
17 
18 
19 
20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
SO 



41 
42 
43 
44 
46 
46 
47 
48 
49 
60 

61 
62 
63 
64 
66 
66 
67 
68 
69 
60 



9.779463 
.779631 
.779798 
.779966 
.780138 
.780300 
.780467 
.780634 
.780801 
.780968 
.781134 

9.781301 
.781468 
.781634 
.781800 
.781966 
.782132 
.782298 
.782464 
.782630 
.782796 

9.782961 
.783127 
.783292 
.783468 
.783623 
.783788 
.783963 
.784118 
.784282 
.784447 



81 


9.784612 


32 


.784776 


33 


.784941 


34 


.786106 


36 


.786269 


36 


.786433 


37 


.785697 


38 


.786761 


39 


.785926 


40 


.786089 



9.786262 
.786416 
.786579 
.786742 
.786906 
.787069 
.787232 
.787396 
.787667 
.787720 

9.787888 
.788045 
.788208 
.788370 
.788532 
.788694 
.788866 
.789018 
.789180 
.789842 



2.79 
2.79 
2.79 
2.79 
2.79 
2.78 
2.78 
2 78 
2.78 
2.78 
2.78 

2.77 
2.77 
2.77 
2.77 
2.77 
2.77 
2.76 
2.76 
2.76 
2.76 

2.76 

2.76 
2.75 
2.75 
2.75 
2.75 
2.75 
2.76 
2.74 
2.74 

2.74 
2.74 
2.74 
2.74 
2.73 
2.73 
2.78 
2.73 
2.78 
2.73 

2.72 
2.72 
2.72 
2.72 
2.72 
2.72 
2.71 
2.71 
2.71 
2.71 

2.71 
2.71 
2.71 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 



9.902349 
.902253 
.902158 
.902063 
.901967 
.901872 
.901776 
.901681 
.901685 
.901490 
.901394 

9.901298 
.901202 
.901106 
.901010 
.900914 
.900818 
.900722 
.900626 
.900529 
.900433 

9.900337 
.900240 
.900144 
.900047 
.899961 
.899864 
.899767 
.899660 
.899564 
.899467 

9.899370 
.899273 
.899176 
.899078 
.898981 
.898884 
.898787 
.898689 
.898592 
.898494 

9.898397 
.898299 
.898202 
.898104 
.898006 
.897908 
.897810 
.897712 
.897614 
.897616 

9.897418 
.897820 
.897222 
.897128 
.897025 
.896926 
.896828 
.896729 
.896631 
.896532 



1.69 
1.59 
1.59 
1.59 
1.59 
1.59 
1.59 
1.59 
1.59 
1.59 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.61 

1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.61 
1.62 

1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.63 

1.63 
1.63 
1.63 
1.63 
1.63 
1.63 
1.63 
1.63 
1.63 
1.63 

1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 



9.877114 
.877377 
.877640 
.877903 
.878166 
.878428 
.876691 
.878953 
.879216 
.879478 
.879741 

9.880003 
.880265 
.880528 
.880790 
.881062 
.881314 
.881676 
.881839 
.882101 
.882363 

9.882626 
.882887 
.883148 
.883410 
.888672 
.888934 
.884196 
.884467 
.884719 
.884980 

9.885242 
.886503 
.886765 
.886026 
.886288 
.886649 
.886810 
.887072 
.887333 
.887694 

9.887856 
.888116 
.888377 
.888639 
.888900 
.889160 
.889421 
.889682 
.889943 
.890204 

9.890466 
.890726 
.890986 
.891247 
.891507 
.891768 
.892028 
.892289 
.892549 
.892810 



4.38 
4.38 
4.38 
4.38 
4.38 
4.38 
4.38 
4.37 
4.37 
4.37 
4.37 

4.37 
4.37 
4.37 
4.37 
4.37 
4.37 
4.37 
4.37 
4.37 
4.36 

4.36 
4.36 
4.36 
4.36 
4.36 
4.36 
4.36 
4.36 
4.36 
4.36 

4.36 
4.36 
4.36 
4.36 
4.36 
4.35 
4.35 
4.35 
4.35 
4.35 

4.35 
4.35 
4.35 
4.35 
4.35 
4.35 
4.35 
4.35 
4.35 
4.34 

4.34 
4.34 
4.34 
4.34 
4.34 
4.34 
4.34 
4.84 
4.84 



0.1228b6 
.122623 
.122860 
.122097 
.121835 
.121572 
.121309 
.121047 
.120784 
.120522 
.120269 

0.119997 
.119735 
.119472 
.119210 
.118948 
.118686 
.118424 
.118161 
.117899 
.117637 



60 
69 
68 
67 
66 
56 
64 
63 
62 
61 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 



0.117376 


89 


.117113 


88 


.116852 


87 


.116590 


86 


.116328 


86 


.116066 


84 


.115804 


88 


.115543 


82 


.115281 


81 


.116020 


30 


0.114758 


29 


.114497 


28 


.114235 


27 


.113974 


26 


.113712 


26 


.113461 


24 


.113190 


23 


.112928 


22 


.112667 


21 


.112406 


20 


0.112146 


19 


.111884 


18 


.111623 


17 


.111861 


16 


.111100 


15 


.110840 


14 


.110579 


13 


.110318 


12 


.110057 


11 


.109796 


10 


0.109636 


9 


.109275 


8 


.109014 


7 


.108763 


6 


.108493 


6 


.108282 


4 


.107972 


8 


.107711 


2 


.107461 


1 


.107190 






I Cosine. | D. 



Sine. I D. 



Cotang. 



D. I Tang. | M- 



LOQASITHUIO SINKS, COS(^£&, 



.790310 
.780*71 
.7Sa«32 
.7907 »3 



.791817 
.792077 
.7932ST 
.793397 



.SBulSa 
■e»6112 
9,ea&672 



.803241 
.S9S145 
.S9fi046 



-lO&SSS 
.105108 
.104818 



.893142 
.883041 
.892940 
.802838 
.892739 



.808530 
.B08789 
.809049 



.000086 
.000346 
.900005 



,706019 
.706206 
.706304 
.780521 



.7902*7 
.793*03 
.;98560 
.798716 



.881624 
.891523 
B.S81421 



.890811 
.880809 
.800707 
.800605 



.803973 
.904232 
.004481 
.004760 
.906003 

!oOG526 
.006784 
S.906043 
.906302 
.906560 
.900319 



.092406 
.0921*8 
.081889 
■09|631 I 



TANG£^(TS, AKD COTANGENTS. 

39^ 



^T 



M. 



Sine. I D. 




1 

a 

3s 

4 
5 

e 

7 

8 

9 

10 

11 
12 
13 
U 
15 
16 
17 
18 
19 
2a 

21 
22 
23 
24 
26 
26 
27 
28 

2^ 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
140 

41 
14$ 
43 
44 

^ 

46, 

47 

48 
49 
5a 

51 
52 
53 
54 
46 
56 
57 
58 
59 



9J98872 
.799028 
.799184 
.799339 
.799495 
.799651 
.799806 
.799962 
.800117 
.800272 
.800427 

9.800582 
.800737 
.800892 
.801047 
.801201 
.801356 
.801511 
.801665 
.801819 
.801973 

9.802128 
.802282 
.802436 
.802589 
.802743 
.802897 
.803050 
.803204 
.803357 
.8035U 

8.808664 
.8038U 
.803970 
.804123 
.804276 
.804428 
.804581 
.804734 
.804886 
.805039 

9.805191 
.805343 
.805495 
.8056^7 
.805799 
.805951 
.806103 
.806254 
.806406 
.806557 

S^806709 
.806860 
.8070X1 
.807163 
.807314 
.807465 
.807615 
.807766 
.807917 
.808067 



2.60 
2.60 
2.60 
2.59 
2.59 
2.59 
2.59 
2.59 
2.59 
2.58 
2.58 

2.58 
2.58 
2 58 
258 
2.58 
2.67 
2.57 
2.57 
2.57 
2.5T 
2.57 
2.56 
2.56 
2.56 
2.6^ 
2.56t 
2.56 
2.56 
2.55 
2.55. 

2.55 
2.65 
2.65 
2.55 
2.54 
2.54 
2.54 
2.54 
2.54 
2.54 

2.54 
2.53. 
2.53^ 
2.53 
2.53 
2.53 
2.53 
2.53 
2.52 
2.52 

2.52 
2.59 
2.52 
2.52 
2.52 
2.51 
2.51 
2.51 
2.51 



Cosine. ] D. | Tang. 



9.890503 
.890400 
.890298 
.890195 
.890093 
.889990 
.889888 
.889785 
.889682 
.889579 
.889477 

9.889374 
.889271 
.889168 
.889064 
.888961 
.888858 
.888755 
.888651 
.888548 
.888444 

9.888341 
.888237 
.888134 
.888030 
.887926 
.887822 
.887718 
.887614 
.887610 
.887406 

9.887302' 
.887198 
.887098 
.886989 
.886885 
.886780 
.886676 
.886571 
.886466 
.886362 

9p886257 
.886152 
.886047 
.885942 
.8858137 
.885732 
.885627 
.885522 
.885416 
.885311 

9.885205* 
.885100 
.884994 
.884889 
.884783 
.884677 
.884572 
.884466 
.884360 
.884254 



1.70 
1.71 
1.71 
1.71 
1.71 
171 
1.71 
1.71 
1.71 
1.71 
1.71 

1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.72 
1.73 

1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.73 
1.74 

1.74 
1.74 
1.74 
1.74 
1.74 
t74 
1.74 
i.74 
1.74 
1.76 

1.75 
1.76 
1.75 
1.75 
1.76 
1.75 
1.76 
1.76 
1.76 
1.76 

1.76 
1.76 
1.76 
1.76 
1.76 
1.76 
1.76 
t7« 
1.76 



•9.908869 
.908628 
.908886 
.909144 
.909402 
.909660 
.909918 
.910177 
.910435 
.910693 
.910951 

9.911209 
.911467 
.911724 
.911982 
.912240 
.912498 
.912756 
.913014 
.913271 
.913529 

9.913787 
.914044 
.914802 
.914560 
.914817 
.915075 
.915332 
.915590 
.915847 
.916104 

9.91636;; 
.916619 
.916877 
.917134 
.917391 
.917648 
.917905 
.918163 
.918420 
.918677 

9.918934 
.919191 
.919448 
.919705 
.919962 
.920219 
.920476 
.920733 
.920990 
.921247 

9.921503 
.921766 
.922017 
.922274 
.922530 
.922787 
.923044 
.923300 
.923557 
.923813 



D. 



4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
. 4.30 

4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.28 
4.29 
4.29 

4.28 
4.28 
4.28 
4.29 
4.29 
4.29 
428 
4.28 
4.29 
4.28 

4.29 
4.29 
4.28 
4.28 
4.29 
4.29 
4.28 
4.28 
4.28 
4.28 

4.28 
4.2S 
4.28 
4.28 
4.28 
4.28 
4.23 
4.28 
4.28 
4.28 

4.28 
4.28 
4.28 
4.28 
4.28 
4.28 
4.28 
4.28 
4.2Z 



Cotang. \ 



0.091631 
.091372 
.091114 
.090856 
.090598 
.090340 
.090082 
.089823 
.089565 
.089307 
.089049 

0.088791 
.088533 
.088276 
.088018 
.087760 
.087502 
.087244 
.086986 
.086729 
.086471 

0.086213 
.085956 
.085698 
.085440 
.085183 
.084925 
.084668 
.084410 
.084158 
.083896 



0.078497 
.078240 
.077988 
.077726 
.077470 
.077213 
.076956 
.07670P 
.076443 
.076187 



60 
59 
58 
67 
56 
55 
54 
53 
62 
51 
50 

49, 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 
33 
37 
36 
35 
34 
83 
32 
31 
3p 



0.083638 


29 


.083381 


28 


.083123 


27 


.082866 


26 


.082609 


25 


.082352 


24 


.082095 


28 


.081837 


22 


.081680 


21 


.081323 


20 


0.081066 


19 


.080809 


18 


.080562 


17 


.080295 


\t 


.080038 


.079781 


14 


.079524 


13 


.0792.67 


12 


.079010 


11 


.078753 


10 



r 

6 
6 
4 
3 
2 
1 




i Cosine 1 ' D. | Sine. | 



D, 



Cotang. 



D. I Tang. | M 



Ifr 



W» 



68 



LOGARITHMIC SINES, COSINES, 

40O 



M I Sine. 



' 




1 
2 
3 
4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
26 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
60 

61 
62 
63 
64 
66 
66 
67 
68 
69 
60 



9.80b067 
.808218 
.808368 
.808519 
.808669 
.808819 
.808969 
.809119 
.809269 
.809419 
.809569 

9.809718 
.809868 
.810017 
.810167 
.810316 
.810465 
.810614 
.810763 
.810912 
.811061 

9.811210 
.811358 
.811507 
.811655 
.811804 
.811952 
.812100 
.812248 
.812396 
.812544 

9.812692 
.812840 
.812988 
.813135 
.813283 
.818430 
.818578 
.813725 
.813872 
.814019 

9.814166 
.814313 
.814460 
.814607 
.814763 
.814900 
.815046 
.815193 
.815339 
.815485 

9.815631 
.815778 
.815924 
.816069 
.816215 
.816861 
.816507 
.816652 
.816798 
.816948 

Cosine. 



D. 



Cosine. 



2.51 
2.51 
2.51 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.49 
2.49 

2.49 
2.49 
2.49 
2.49 
2.48 
2.48 
2.48 
2.48 
2.48 
2.48 

2.48 
2.47 
2.47 
2.47 
2.47 
2.47 
2.47 
2.47 
2.46 
2.46 

2.46 
2.46 
2.46 
2.46 
2.46 
2.45 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.44 
244 
2.44 
2.44 
2.44 
2.44 
2.44 
2.43 

2.43 
2.43 
2.43 
2.43 
2.43 
2.43 
2.42 
2.42 
2.42 

"dT" 



9.884254 
.884148 
.884042 
.883936 
.883829 
.883723 
.883617 
.883510 
.883404 
.883297 
.883191 

9.883084 
.882977 
.882871 
.882764 
.882657 
.882550 
.882443 
.882336 
.882229 
.882121 

9.882014 
.881907 
.881799 
.881692 
.881584 
.881477 
.881369 
.881261 
.881153 
.881046 

9.880938 
.880830 
.880722 
.880618 
.880505 
.880397 
.880289 
.880180 
.880072 
.879963 

9.879855 
.879746 
.879637 
.879529 
.879420 
.879311 
.879202 
.879093 
.878984 
.878876 

9.878766 
.878666 
.878547 
.878438 
.878328 
.878219 
.878109 
.877999 
.877890 
.877780 



J-2: 



.77 
.77 
.77 
.77 
.77 
.77 
.77 
.77 
.77 
.78 
.78 

.78 
.78 
.78 
.78 
.78 
.78 
.78 
.79 
.79 
.79 

.79 
.79 
.79 
.79 
.79 
.79 
.79 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 
.80 
.81 
.81 
.81 
.81 

.81 
.81 
.81 
.81 
.81 
.81 
.82 
.82 
.82 
.82 

.82 
.82 
.82 
.82 
.82 
.83 
.83 
.83 
.83 



Tang. I D. 



Sine. I D. 
40O 



9.923813 
.924070 
.924327 
.924583 
.924840 
.925096 
.925352 
.925609 
.925865 
.926122 
.926378 

9.926684 
.926890 
.927147 
.927403 
.927659 
.927916 
.928171 
.928427 
.928683 
.928940 

9.929196 
.929452 
.929708 
.929964 
.920220 
.930475 
.930731 
.930987 
.931243 
.931499 

9.931755 
.932010 
.932266 
.932522 
.932778 
.933033 
.933289 
.933545 
.933800 
.934056 

9.934311 
.934567 
.934823 
.935078 
.935333 
.935589 
.935844 
.936100 
.936355 
.936610 

9.936866 
.937121 
.937376 
.937632 
.937887 
.938142 
.938398 
.938663 
.938908 
.939163 



4.27 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 

4.27 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 

4.27 
4.27 
4.27 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 

4.26 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 

4.26 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 
4.26 

4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 



Cotang. I D. 



I Cotang. 

0.076187 
.075930 
.076673 
.075417 
.075160 
.074904 
.074648 
.074391 
.074135 
.073878 
.073622 

0.078366 
.073110 
.072853 
.072597 
.072341 
.072085 
.071829 
.071573 
.071317 
.071060 

0.070804 
.070548 
.070292 
.070036 
.069780 
.069525 
.069269 
.069013 
.068757 
.068501 

0.068245 
.067990 
.067734 
.067478 
.067222 
.066967 
.066711 
.066455 
.066200 
.065944 

0.065689 
.065433 
.065177 
.064922 
.064667 
.064411 
.064156 
.063900 
.063646 
.063390 

0.063134 
.062879 
.062624 
.062368 
.062113 
.061858 
.061602 
.061847 
.061092 
.060837 

Tang. 



60 I 



69 
68 
67 
66 
66 
64 
63 
62 
61 
60 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 

89 
88 
87 
36 
86 
34 
33 
82 
81 
80 

29 
28 
27 
26 
26 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 
4 
8 
2 
1 


M. 



r" 



TANGENTS, AND COTANGENTS. 

41° 



69 



99^^M 



M. 



Sine. I D. 



Cosine. 

9.877780 
.877670 
.877660 
.877460 
.877340 
.877280 
.877120 
.877010 
.876899 
.876789 
.876678 

9.876568 
.876467 
.876347 
.876236 
.876125 
.876014 
.876904 
.875793 
.876682 
.876671 

9.876469 
.875348 
.875237 
.875126 
.875014 
.674903 
.874791 
.874680 
.874568 
.874456 

9.874344 
.874232 
.874121 
.674009 
.873896 
.873784 
.873672 
.873560 
.873448 
.873335 

9.878228 
.873110 
.872998 
.872885 
.872772 
.872659 
.872647 
.872434 
.872321 
.872208 

9.872096 
.871981 
.871868 
.871756 
.871641 
.871528 
.871414 
.871301 
871187 
.871073 



D. 



Tang . 

9.939163" 
.939418 
.939673 
.939928 
.940183 
.940438 
.940694 
.940949 
.941204 
.941458 
.941714 

9.941968 
.942223 
.942478 
.942783 
.942988 
.943243 
.943498 
.943752 
.944007 
.944262 

9.944517 
.944771 
.945026 
.946281 
.946536 
.945790 
.946045 
.946299 
.946554 
.946608 

9.9470C3 
.947318 
.947572 
.947826 
.948081 
.948336 
.948690 
.948844 
.949099 
.949353 

9.949607 
.949862 
.960116 
.960370 
.950626 
.960879 
.961133 
.961888 
.951642 
.951896 

9.952150 ' 
.962406 
.952659 
.962913 
.963167 
.953421 
.963676 
.963929 
.954183 
.964437 



D. I Cotang. 



0.060837 
.060582 
.060327 
.060072 
.059817 
.069562 
.059306 
.059051 
.068796 
.058642 
.058286 

0.068032 
.067777 
.057622 
.067267 
.067012 
.056757 
.056502 
.056248 
.055993 
.055738 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
28 
24 
25 
26 
27 
28 
29 
30 

31 
32 
38 
34 
36 
36 
37 
38 
89 
40 

41 
42 
43 
44 
46 
46 
47 
48 
49 
60 

51 
62 
63 
64 
66 
56 
67 
68 
69 
60 



9.816943 
.817088 
.817233 
.817379 
.817524 
.817668 
.817813 
.817958 
.818103 
.818247 
.818392 

9.818536 
.818681 
.818825 
.818969 
.819113 
.819257 
.819401 
.819546 
.819689 
.819832 

9.819976 
.820120 
.820263 
.820406 
.820550 
.820693 
.820836 
.820979 
.821122 
.821265 

9.821407 
.821550 
.821693 
.821835 
.821977 
.822120 
.822262 
.822404 
.822546 
.822688 

9.822830 
.822972 
.823114 
.823255 
.823397 
.823539 
.823680 
.823821 
.823963 
.824104 

9.824246 
.824386 
.824627 
^24668 
.824808 
<824949 
.826090 
.826230 
.825371 
.825511 



2.42 
2.42 
2.42 
2.42 
2.41 
2.41 
2.41 
2.41 
2.41 
2.41 
2.41 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.39 
2.39 
2.39 

2.39 
2.39 
2.39 
2.39 
2.38 
2.38 
2.38 
2.38 
2.38 
2.38 

2.38 
2.38 
2.37 
2.37 
2.37 
2.37 
2.37 
2.37 
2.37 
2.36 

2.36 
2.36 
2.36 
2.36 
2.36 
2.36 
2.35 
2.35 
2.35 
2.35 

2.35 
2.35 
2.35 
2.34 
2.34 
2.34 
2.34 
2.34 
2.34 



1.83 
1.83 
1.83 
1.83 
1.83 
1.84 
1.84 
1.84 
1.84 
1.84 
1.84 

1.84 
1.84 
1.84 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 

1.85 
1.85 
1.85 
1.86 
1.86 
1.86 
1.86 
1.86 
1.86 
1.86 

1.86 
1.87 
1.87 
1.87 
1.87 
1.87 
1.87 
1.87 
1.87 
1.87 

1.87 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 

1.89 
1.89 
1.89 
'1.89 
1.89 
1.89 
1.89 
1.89 
1.89 



4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4 25 
4.25 
4.25 

4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 

4.25 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 

4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 

4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 
4.24 

4.24 
4.24 
4.24 
4.24 
4.23 
4.23 
4.23 
4.28 
4.23 



0.052937 
.052682 
.062428 
.052174 
.051919 
.061664 
.051410 
.061156 
.050901 
.050647 

0.050393 
.050138 
.049884 
.049630 
.049375 
.049121 
.048867 
.048612 
.048358 
.048104 

0.047850 
.047596 
.047341 
.047087 
.046833 
.046579 
.046325 
.046071 
.045817 
.045663 



60 
69 
58 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
46 
44 
43 
42 
41 
40 



1.055488 


89 


.055229 


88 


.054974 


37 


.054719 


36 


.054466 


35 


.054210 


84 


.053955 


83 


.053701 


82 


.058446 


31 


.053192 


80 



29 
28 
27 
26 
25 
24 
23 
22 
21 
20 

19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
6 
4 
8 
2 
1 




Cotang. I " D.~ | Tang. | M. 



I Cosine. 



D. 



Sine. 



I D. 



48P 



60 



LOGARITHMIC SINES, COSINES, 

420 



M. 



Sine. 



D. 



Cosine. 



D- I 



Tang, i 

9.954437 
.954691 
.954945 
.955200 
.955454 
.955707 
.955961 
.956215 
.956469 
.956723 
.956977 

9.957231 
.957485 
.957739 
.957993 
.958246 
.958500 
.958764 
.959008 
.959262 
.959516 

9*959769 
.960023 
.960277 
.960631 
.960784 
.961038 
.961291 
.961545 
.961799 
.962052 

9.962306 
.962560 
.962813 
.963067 
.968320 
.963574 
.963827 
.964081 
.964835 
.964588 

9.964842 
.965095 
.965349 
.965602 
.965855 
.966105 
.966362 
.966616 
.966869 
.967123 

9.967876 
.967629 
.967883 
.968136 
.968389 
.968643 
.968896 
.969149 
.969403 
.969656 



D. I Cotang. 




1 
2 

3 
4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

81 
82 
83 
84 
86 
36 
37 
38 
39 
40 

41* 
42 
43 
44 

45 
46 
47 
48 
49 
50 

61 
52 
58 
64 
66 
66 
67 
68 
69 
60 



9.825611 
.825661 
.826791 
.825931 
.826071 
.826211 
.826361 
.826491 
.826631 
.826770 
.826910 

9.827049 
.827189 
.827328 
.827467 
.827606 
.827746 
.827884 
.828028 
.828162 
.828301 

9.8^8439 
.828678 
.828716 
.828866 
.828993 
.829181 
.829269 
.829407 
.829646 
.829683 

9.829821 
.829969 
.830097 
.830284 
.830372 
.830609 
.830646 
.830784 
.830921 
.831068 

9.831195 
.831332 
.831469 
.831606 
.831742 
.831879 
.882016 
.832162 
.832288 
.832425 

9.882561 
.832697 
.832833 
.832969 
.833106 
.833241 
.883877 
.838512 
.833648 
.883788 



2.34 
2.33 
2.33 
2.33 
2.33 
2.33 
2.33 
2 33 
2.33 
2.32 
2.32 

2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.31 
2.31 
2.31 
2.31 

2.31 
2.31 
2.31 
2.30 
2.30 
2.30 
2 30 
2.30 
2.30 
2.30 

2.29 
2.29 
2.29 
2.29 
2.29 
2.29 
2.29 
2.29 
2.28 
2.28 

2.28 
2.28 
2.28 
2.28 
2.28 
2.28 
2.27 
2.27 
2.27 
2.27 

2.27 
2.27 
2.27 
2.26 
2.26 
2 26 
2.26 
2.26 
2.26 



9.871078 
.870960 
.870846 
.870782 
.870618 
.870504 
.870390 
.870276 
.870161 
.870047 
.869933 

9.869818 
.'869704 
.869689 
.869474 
.869360 
.869245 
.869130 
.869015 
.868900 
.868786 

9.868670 
.868566 
.868440 
.868324 
.868209 
.868098 
.867978 
.867862 
.867747 
.867631 

9.867515 
.867399 
.867283 
.867167 
.867051 
.866936 
.866819 
.866703 
.866586 
.866470 

9.866363 
.866237 
.866120 
.866004 
.865887 
.865770 
.866653 
.865636 
.865419 
.866802 

9.866186 
.866068 
.864950 
.864883 
.864716 
.864698 
.864481 
.864368 
.864246 
.864127 



1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.91 
1.91 

1.91 
1.91 
1.91 
1.91 
1.91 
1.91 
1.91 
1.92 
1.92 
1.92 

1.92 
1.92 
1.92 
1.92 
1.92 
1.92 
1.93 
1.93 
1.93 
1.93 

1.93 
1.93 
1.93 
1.93 
1.93 
1.94 
1.94 
1.94 
1.94 
1.94 

1.94 
1.94 
1.94 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 

1.95 
1.95 
1.95 
1.96 
1.96 
1.96 
1.96 
1.96 
1.96 



4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4 23 
4.23 

4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 

4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 

4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.23 
4.22 

4.22 
4.22 
4.22 
4.22 
4.22 
4 22 
4.22 
4.22 
4.22 
4.22 

4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 



0.045563 
.045309 
.046056 
.044800 
.044546 
.044293 
.044039 
.048785 
.043531 
.043277 
.043023 

0.042769 
.042516 
.042261 
.042007 
.041764 
.041600 
.041246 
.040992 
.040738 
.040484 

0.040231 
039977 
.039723 
.039469 
.039216 
.088962 
.038709 
.038466 
.088201 
.037948 

0.087694 
.087440 
.037187 
.036933 
.036680 
.036426 
.086173 
.036919 
.036665 
.035412 

0.086158 
.034906 
.084661 
.084398 
.034146 
.033891 
.038638 
.038384 
.038131 
.082877 

0.082624 
.082371 
.082117 
.081864 
.031611 
.081867 
.081104 
.030851 
.080697 
.080844 



I Cosine. 



D. 



Sine. 



i D. I Cotang. | D. 



Tang. I M. 



470 



TANGENTS, AND COTANGENTS. 

430 



e)i 



M. 



Sine. I D. | Cosine, j D. 



Tang. 



D. 



Cotang. 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
82 
33 
84 
35 
36 
37 
88 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
60 

61 
52 
63 
54 
55 
56 
57 
58 
59 
60 



9.833783 
.833919 
.834054 
.834189 
.834325 
.834460 
.834595 
.834730 
.884865 
.834999 
.835134 

9.835269 
.835403 
.835538 
.835672 
.835807 
.835941 
.836076 
.836209 
.836343 
.836477 

9.836611 
.836745 
.836878 
.837012 
.837146 
.837279 
.837412 
.837546 
.837679 
.837812 

9.837945*' 
.838078 
.838211 
.838344 
.838477 
.838610 
.838742 
.838875 
.839007 
.839140 

9.839272 
.839404 
.839536 
.839668 
.839800 
.839932 
.840064 
.840196 
.840328 
.840459 

9.840591 
840722 
.840854 
.840985 
.841116 
.841247 
.841378 
.841609 
.841640 
.841771 



2.26 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
2.24 
2.24 

2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.23 
2.23 
2.23 
2.23 

2.23 
2.23 
2.23 
2.22 
2.22 
2.22 
2.22 
2.22 
2.22 
2.22 

2.22 
2.21 
2.21 
2.21 
2.21 
2.21 
2.21 
2.21 
2.21 
2.20 

2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.19 
2.19 
2.19 
2.19 

2.19 
2.19 
2.19 
2.19 
2.18 
2.18 
2.18 
2.18 
2.18 



9.864127 
.864010 
.863892 
.863774 
.863656 
.863538 
.863419 
.863301 
.863183 
.863064 
.862946 

9.862827 
.862709 
.862590 
.862471 
.862353 
.862234 
.862115 
.861996 
.861877 
.861758 

9.861638 
.861519 
.861400 
.861280 
.861161 
.861041 
.860922 
.860802 
.860682 
.860562 

9.860442 
.860322 
.860202 
.860082 
.859962 
.859842 
.859721 
.859601 
.859480 
.859360 

9.859239 
.859119 
.858998 
.858877 
.858766 
.858635 
.858514 
.858393 
.868272 
.868151 

9.868029 
.857908 
.867786 
.867665 
.857643 
.857422 
.867300 
.857178 
.867056 
.866934 



1.96 
1.96 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.98 

1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.98 
1.99 

1.99 
1.99 
1.99 
1.99 
1.99 
1.99 
1.99 
1.99 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.01 
2.01 
2.01 
2.01 

2.01 
2.01 
2.01 
2.01 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 

2.02 
2.02 
2.02 
2.03 
2.03 
2.03 
2.03 
2.03 
2.03 



9.969656 
.969909 
.970162 
.970416 
.970669 
.970922 
.971175 
.971429 
.971682 
.971935 
.972188 

9.972441 

.972694 
.972948 
.973201 
.973454 
.973707 
.973960 
.974213 
.974466 
.974719 

9.974973 
.975226 
.975479 
.975732 
.975985 
.976238 
.976491 
.976744 
.976997 
.977250 

9.977503 
.977766 
.978009 
.978262 
.978515 
.978768 
.979021 
.979274 
.979627 
.979780 

9.980038 
.980286 
.980638 
.980791 
.981044 
.981297 
.981550 
.981803 
.982066 
.982809 

9.982562 
.982814 
.983067 
.983320 
.983673 
.983826 
.984079 
.984331 
.984584 
.984837 



4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 

4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 

4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 

4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 
4.22 

4.22 
4.22 
4.22 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 

4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 



0.030344 
.030091 
.029888 
.029584 
.029331 
.029078 
.028825 
.028571 
.028318 
.028065 
.027812 

0.027559 
.027806 
.027052 
.026799 
.026546 
.026298 
.026040 
.025787 
.025534 
.025281 

0.025027 
.024774 
.024521 
.024268 
.024015 
.023762 
.023509 
.023256 
.023003 
.022750 

0.022497 
.022244 
.021991 
.021738 
.021485 
.021232 
.020979 
.020726 
.020473 
.020220 

0.019967 
.019714 
.019462 
.019209 
.018956 
.018703 
.018450 
.018197 
.017944 
.017691 

0.017438 
.017186 
.016933 
.016680 
.016427 
.016174 
.015921 
.015669 
.015416 
.015163 
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50 
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1 
2 
8 
4 
6 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
80 

31 
82 
83 
84 
85 
86 
87 
88 
89 
40 

41 
42 
48 
44 
45 
46 
47 
48 
49 
50 

tl 

52 
53 
54 
65 
56 
57 
58 
59 
60 



9.841771 
.841902 
.842033 
.842163 
.842294 
.842424 
.842555 
.842685 
.842815 
.842946 
.843076 

9.848206 
.843336 
.843466 
.848595 
.843725 
.843855 
.843984 
.844114 
.844243 
.844372 

9.844502 
.844631 
.844760 
.844889 
.845018 
.845147 
.845276 
.845405 
.845533 
.845662 

9.845790 
.845919 
.846047 
.846175 
.846304 
.846432 
.846560 
.846688 
.846816 
.846944 

9.847071 
.847199 
.847327 
.847454 
.847582 
.847709 
.847836 
.847964 
.848091 
.848218 

9.848345 
.848472 
.848599 
.848726 
.848852 
.848979 
.849106 
.849232 
.849359 
.849485 



2.18 
2.18 
2.18 
2.17 
2.17 
2.17 
2.17 
2.17 
2.17 
2.17 
2.17 

2.16 
2.16 
2.16 
2.16 
2.16 
2.16 
2.16 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.14 
2.14 
2.14 
2.14 

2.14 
2.14 
2.14 
2.14 
2.14 
2.13 
2.13 
2.13 
2.13 
2.13 

2.13 
2.13 
2.13 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 
2.12 

2.12 
2.11 
2.11 
2.11 
2.11 
2.11 
2.11 
2.11 
3.11 



9.856934 
.856812 
.856690 
.856568 
.856446 
.856323 
.856201 
.856078 
.855956 
.855833 
.855711 

9.856588 
.865465 
.855342 
.856219 
.855096 
.854973 
.854850 
.864727 
.854603 
.854480 

9.854356 
.854233 
.854109 
.853986 
.853862 
.853738 
.853614 
.853490 
.853366 
.853242 

9.863118 
.852994 
.852869 
.852745 
.852620 
.852496 
.852371 
.852247 
.852122 
.861997 

9.851872 
.851747 
.861622 
.851497 
.851372 
.851246 
.851121 
.860996 
.850870 
.860745 

9.850619 
.860493 
.860368 
.860242 
.860116 
.849990 
.849864 
.849738 
.849611 
.849485 



2.03 
2.03 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
2.05 

2.06 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.06 
2.06 
2.06 

2.06 
2.06 
2.06 
2.06 
2.06 
2.06 
2.07 
2.07 
2.07 
2.07 

2.07 
2.07 
2.07 
2.07 
2.07 
2.08 
2.08 
2.08 
2.08 
2.08 

2.08 
2.08 
2.08 
2.09 
2.09 
2.09 
2.09 
2.09 
2.09 
2.09 

2.09 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2wl0 



9.984837 
.986090 
.986343 
.986696 
.985848 
.986101 
.986354 
.986607 
.986860 
.987112 
.987366 

9.987618 
.987671 
.988123 
.988376 
.988629 
.988882 
.989134 
.989387 
.989640 
.989893 

9.990145 
.990398 
.990661 
.990903 
.991156 
.991409 
.991662 
.991914 
.992167 
.992420 

9.992672 
.992925 
.993178 
.993430 
.993683 
.993936 
.994189 
.994441 
.994694 
.994947 

9.996199 
.996462 
.995705 
.995957 
.996210 
.996463 
.996716 
.996968 
.997221 
.997473 

0.997726 
.997979 
.998231 
.998484 
.998737 
.998989 
.999242 
.899495 
.999748 

000000 
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4.21 
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4.21 
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4.21 
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4.21 
4.21 
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4.21 
4.21 
4.21 
4.21 

4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 

4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.2L 

4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 

4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 
4.21 



0.015163 
.014910 
.014657 
.014404 
.014152 
.013899 
.013646 
.013393 
.013140 
.012888 
.012636 

0.012862 
.012129 
.011877 
.011624 
.011371 
.011118 
.010866 
.010613 
.010360 
.010107 

0.009855 
.009602 
.009349 
.009097 
.008844 
.008691 
.008338 
.008086 
.007833 
.007680 

0.007328 
.007076 
,006822 
.006670 
.006317 
.006064 
.006811 
.005559 
.005306 
•005063 

0.004801 
.004548 
.004295 
.004043 
.003790 

■ .003537 
.003285 
.003032 
.002779 
.002627 

0.002274 
.002021 
.001769 
.001516 
.001263 
.001011 
.000758 
.000605 
.000263 

000000 
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"NEW. AND UP WITH THE TIMES." 




GREENLEAF'S 




tm mmmmmum mms 




* ■■» » 



MERITORIOUS AND ECONOMICAL, 

Tested and proved, these books have an unprecedented popularity. 

Over l,eOO,000 Oopies in ixse ! 



DISTIf(GDISHII^G FEATUI^ES. 



1. A complete course for all classes of learners, upon the same plan and by 
one author. 

2. The Primary Books are strictly elementary, and not mere abstracts or 
abridgments of larger works. 

3. Each book is complete in itself, but so constructed as to prepare the 
learner for systematic progress. 

4. The methods and processes are entirely modem, and most happily combine 
mental and written processes* 

5. The course is arranged with a view of saving the time of the learner, and 
of expense, by the use of the smallest number of text-books. 

6. The several books are beautifully illustrated, printed upon sized paper, and 
handsomely and durably bound. 



SCHOOL OFFICERS 

Oontemplating a cliange of Mathematical Text-Books, are invited to 
examine G-REENLEAF'S NEW SERIES. Address, 

ROBERT 8. DAVIS & CO., 

36 Bromfield St., Boston. 



CREBNLBAF'S NEW MATHEMATICAL SERIES. 



Q-E/EE3<rijE-AJF'S 



NEW SERIES OF ARITHMETICS. 



1» 111 -T >■ ■ [■ »1« TJ TJi 



Baob Book Is oomplete in Itself, and sold separately. 



Superior to all others in use. 



u In elearoess ef sfAtement* 

3. In progressive development. 

3. In logical arrangement. 

4. In conciseness and accuracy* 

5. In simplicity of analysis. 



6. In improved procelisesk 

7. In conformity to. business u^ageSi 

8. In variety of practical problems. 

9. In conformity to new legal standards, 
xo. In adaptation to all classes of pupils. 



NEW PBEMLABY ARITHMETIC. 

This book is on the plan of Object Teaching, and is beautifully illustrated 

It combines Written and Oral Exercises, in lessons, all of an invitin| 
«kI attractive nature. 

Primary Classes are fully prepared by its tis« for tb6 nesTt book of th# 
BetieB* 



NEW EliEMENTARY ABIXJBDIEETIC. 



A Comprehensive Manual, at once inductive, analytic and useful, ex* 
pressly prepared to provide for new educational demands. 

It is e^>edally iKlapted to Int&rmsdiate Classes, and to the wants of 
pupils whose limited opportunities require that they should learn much in thtf 
shortest possible time. 

It brings together in a brief form the essentials of arithmetic, mental an<f 
written, the fundamental rules, fractions, percentage and interest, and with th< 
New Wtliafy Arithmetic forms a complete course, in only two books. 



GREENLEAF'S NEW MATHEMATICAL SEJtIES. 



KEW PRACTICAIi ABITHMETIC. 

A Complete Arithmei'IC, entirely modern in its methods, and combining 
throughout practical utility with scientific accuracy. 

It was the first to make written exercises intellectual, to thoroughly enforce 
edttcational results by means of systematic review questions and exercises, and to 
introduce certain technical work of great value to Business Men, Farmers, 
Masons and Carpenters. 

The extent to which this book has caused like books to be revised or re-writ- 
ten, is a sufficient evidence of its standard character. 

Its important features, such as the early introduction of the decimal point, 
the avoiding of many special rules, and of obsolete or extraneous matter, and the 
introduction of valuable new applications, have aided to make this work the most 
popular of its kind now before the public. 

In it may be found, treated in a practical manner, the Metric System, Stocks 
and Government Securities, new par of English Exchange, and the new legal 
values of Foreign Coins. 



It will be noted that this work, with Greenleaf*s New Primary and New 
Elementary Arithmetics, form:s a clear, practical, comprehensive system, a time- 
saving and labor-saving course, 

OOIwffI»IiETE nsr OlSTLTZ^ TKCI^BB BOOBCS, 

and is believed to be the cheapest, most convenient and productive, that has ever 
appeared. 

By their use, in comparison with some extended courses of five or more 
books, it is safe to say that the learner may not only make better progress, but 
at least 

Save Two Years of Talnabie Time! 



1-M.te 



GREENLEAF'S NEW MATHEMATICAL SERIES. 



GREEN LEAFS 
HIGHER SCHOOL MATHEMATICS. 



NEW ELEMENTARY ALGEBRA. 

This is a well-known popular favorite, and admitted on all hands to be a worl 
of rare excellence. Its extraordinary success has led to the publication of # 
number of imitation treatises, but all falling far short of the merit of the original 



NEW SHORTER COURSE IN GEOMETRY. 

The increased attention given of late to the application of Geometry ill 
Elementary Education, has made a necessity a brief course like this. It containi 
all the more important theories and problems of the science, with exercises foJ 
original thought and practical applications. The success of this work shows thai 
it is meeting a general want. 



RECOMMENDATIONS. 



From Horatio O. Ladd, Principal StcUe Normal School, Plymouth^ N. H.^ July X4, 1875.- 
" We have used Greenleaf s New Elementary Algebra in our Normal School with very genenj 
acceptance to teachers and pupils. It holds an honorable place in the excellent Mathematics 
Series which the author has so long furnished to the schools of our land.** 



From Edward G. Ward, Principal of Pi*blic School No. 11, J/rsey City., N. y. — '*My ex- 
perience with Greenleaf 's Mathematics justifies me in speaking of them in terms of the higheif 
commendation. The Geometry, the Algebra, the Arithmetic, — are all good." 



From J. D. Smith, Principal of Worcester Academy^ Mass. — " My experience has convince/ 
me that Greenleafs Elementary Algebra stands among the very best works on the subject. WC 
use the work in this institution." 



Frofn Georgb A. Wentworth, Professor of Mathematics, Phillips A cademy, Exeter, N,H 
—"I have used Greenleaf 's New Elementary Algebra for more than six years. It has proved ai 
satisfactory that I have no desire or inclination to change for any other." 



From Isaac N. Carlkton, Principal of Normal School, Conn.—** Although sorely pressed 
to adopt some other Algebra, we still continue to use Greenleaf 's in the Normal School, and cod 
sider it the best. 



GREENLEAF'S NEW MATHEMATICAL SERIES. 

GREENLEAF'S 
UNIVERSITY MATHEMATICS, 

New Higher Algebra. 

This elegant treatise, containing many important improvements, meets very 
fully the requirements of the best standard of instruction in Agricultural Col- 
leges, Institutes of Technology and Universities. 

Elements of Geometry. 

Its arrangement is the simple order adopted by Legendre. The acknowl- 
edged improvements of M. DeCunha have been carefully incorporated into 
the work. Numerous miscellaneous Geometrical Exercises are a distinctive 
feature, and make the course both complete and practical. 

Elements of Trigonometry, 

In this comparatively short course. Plane and Spherical Trigonometry is 
analytically treated and practically applied. The Trigonometric Functions, in 
accordance with the modern method, have been regarded as ratios. The work is 
ftdl and comprehensive^ containing the most useful applications, with full tables. 

IMPORTANT TESTIMONY. 

From C. O. Thompson, now Principal of I nstUtde of Technical Science,, Worcester, Mass. — 
** Greenleaf *s Algebras work well in my school. The New Elementary is logical, lucid, progres- 
sive, and dignified, and the New Higher is, if possible, better than the Elementary." 



/^rv»« Charlks H. Smith, Professor of Mathematics^ Bowdoin College, Me. — "I have care- 
fully examined Greenleaf 's Algebras, Geometry, and Trigonometry of the New Comprehensive 
Series, and find they are admirably adapted to the purpose for which they are designed. Clear, 
sufficiently concise, and printed in excellent taste, they can hardly be surpassed as introductory 
text-books. Greenleaf *s New Higher Algebra has long been a popular text-book in this college." 



From J. D. Runkle, now President of Massachusetts Institute of Technology, Boston. — 
" The greatest care has evidently been taken with the style of the Geometry. After a careful 
search we have not been able to find one expression which we felt sure could be improved." 

From Seldkn J. Coffin, Adjunct Professor of Mathematics, Lafayette College, Pa.— 
" Greenleaf 's New Higher Algebra, by its judicious arrangement and the practical nature of its ex- 
amples, commends itself to the favor of teachers. The work excels in the mode of presenting the 
feneral theory of Equations ; and the sections on Variation, Useful Formulas, and the chapter on 
Ladical Quantities are of great practical value." 



From SL. J. Thompson, Professor of Mathematics, University of Minnesota. — "I have exam- 

rined Gieenleaf's Trigonometr\', and like it well. I am pleased with its systematic and k^ical 
•^eatment of the subject, and also with the practical work it introduces to the student. I shall use 
it in my future classes." 






PARKER'S EXERCISES IN COMPOSITION. 



PAEKEE'S EXEEOISES m OOMPOSITIOII : 

REVISED AND ENLARGED, 

By JAMES H. HAMILTON, M. D. 



A COMPLETE COUBSE TN ONE BOOK. 



The attention of Teachers is specially invited to the improvements con- 
tained in the present edition of this useful Manual, which has been a great 
favorite in the School Room for so many years. It now appears in a new and 
more attractive dress, and in a form to render it more useful. 

It is believed that " Parker's Exercises," in its revised and enlarged form, 
will prove a useful auxiliary in teaching Composition and Rhetoric, for the fol- 
lowing reasons : — 

1. The work is progressive^ commencing with very easy and simple exer- 
cises, and concluding with the general principles of Rhetoric, — thus comprising 
a complete course in one book. 

2. Capitals and Punctuation are clearly and fully treated where they should 
be, in the body of the work, and not in a brief appendix. 

3. The whole work is divided into four distinct parts, presenting in order 
the different departments of Composition ; as words, sentences, discourse, etc 

4. A Chapter of Miscellaneous Exercises is given as a general Review of 
all the Lessons. 

5. The exercises in this volume have stood the test of the School Room. 
Most of the original exercises have been retained, and a number of new ones 
added to render the work more complete. 

This work has been approved for, and is now used in some of the most im- 
portant schools of New York City, Boston, Worcester, Lowell, Providence, New 
Haven, etc., and in the public or private schools of many other important 
places in different States. 



PARKER'S EXERCISES IN COMPOSITION. 



^A^HAT IS SAID OF IT. 



From Rbv. Edward Cooke, D. D., late Principal of Wesley an Academy^ Wilbrahatn^ 
Mass. — " We have used Parker's Progressive Exercises in English Composition, in the institution 
ihe past year and are well pleased with the work. It possesses the advantage of presenting just 
what the pupil needs to learn, and in the briefest possible manner. I know of no similar work 
«irhich answers our wants so well ; " multutn in parvo^** is practically realized in it." 



From Prof. F. A. Allen, late Prittcipal of State Normal ScJiooU ^^^- — "I am glad to see 
this new little gem of a book, Parker's Progressive Exercises in Composition. Many thanks to 
Mr. Hamilton for revising this best of old standard works. We like the book and its division into 
/bur parts. Success to it. 

Front Prof. Alexander Winchell, LL.D., o/ University of Michigan. — "I always 
liked Parker's Exercises in English Composition, and I like still more the revised and enlarged 
idition. My tastes, no less than occasional occupations, have led me to become acquainted with 
works of this class, and I do not express a recently formed opinion, when I say that Parker's Ex- 
ercises has always had my highest approval. The writing of compositions becomes here an 
^usement. It is generally the dreaded drudgery of the school. 

" This work begins at the level of the lowest capacity^ and floats him along without his con- 
f:iousness, certainly witlt^mt a wearisome effort^ to the mastery of a finished style. I presume it 
«ra3 intended for preparatory schools ; but I am sure a Freshman in college could have no better 
fhetorical drill than to begin with the first lesson and faithfully follow on to the last. Small as the 
book is, unpretending as it is, it teaches exactly those things in which my experience informs me 
^t even college students are very apt to be sadly deficient." 



From Joseph Hall, A. M., Principal' of Public High School^ Hartford^ Ct. — "We continue 
«o use the revised edition of Parker's Exercises in English Composition, with constant and uniform 
^uccess. I consider it to be by far the best work of the kind that I have ever seen." 



From J. P. Sherman, A. M., President Pennsylvania Female College. — " I have used 
Parker's Exercises in English Composition, and have found it to be an excellent work, and one in 
4vhich the young take great interest. 

" The new enlarged edition is much improved, and will doubtless have a large circulation." 



From H. Dame, Principal of High School^ Bangor^ Me. — " It gives me pleasure to state 
that Parker's Exercises in Composition has been in use in our High School during the past three 
years, to our entire satisfaction. I know of no work so admirably adapted to give the younger 
classes in a High School that training in the Art of English Composition, so essential to a good 
education, and yet, unfortunately, so often neglected, or crowded out by other studies. The prin- 
ciples are stated with clearness and conciseness, the exercises for practice are numerous and varied, 
and cover sufficient ground to occupy pupils, from two to three years ; indeed, with proper teach- 
ing, it may be made to take the place of a regular text-book in Rhetoric. I can fully endorse it as 
a school-book leaving nothing to be desired." 



FARKER'S EXERCISES IN COMPOSITION, 



From E. O. Hovby, A. M., Principal of High School^ Newark^ N. J. — ** Many thanks for 
Parker's Exercises in English Compositiqn, revised by Hamilton. Parker's Exercises was always 
a good book, but it is now the English Composition /tor excellence?* 



From Edwin Davenport, A. M., St. John^s School^ Sing Sing^ N. Y* — "I have had occa- 
sion to admire in Parker's Exercises in English Composition, as revised by Dr. Hamilton, the 
completeness and the system of the woik. Full as it certainly is, in every matter pertaining to 
the important Art of Composition, it is as far as possible from being an undigested mass of gram- 
matical, rhetorical, and miscellaneous information. By a careful method the student is led to a 
practical acquaintance with all the requirements of correct expression even down to those last 
minutix of advice, which many a practical writer would find of no small service. The system^ of 
thebooky in its arrangement^ divisions^ Judicious fullness of illustration^ and examples for prac- 
tice^ leaves nothing to be desired. 

"The topic of Punctuation is treated in a particularly sensible way. 

" The work is excellently adapted to pupils passing through the last three or four years of our 
schools. No other is so comprehensive and thorough." 



THE QUESTION OF EXPENSE. 

How great is the cost of time to the learner by the use of badly constructed 
text-books, or such as are behind the time. Since time is money, it may often be 
positive economy to adopt improved text-books. Labor-saving tools are as 
much a necessity in the school-room as elsewhere. A cost of a change at intro- 
duction rates, is hardly more than nominal. 

The old book in use, when worn out would have to be replaced at full retail 
price. The introduced book can be had for first supply at two-thirds of the 
retail j^rice, and if the one in use is surrendered, at half-price. 

The question, then, of expense is readily answered. Boolcs are the tools of 
the school-room, and you cannot afford to be without the best. 



School Boards and Teachers, 

are invited to correspond freely with us. 

All of our educational publications are of a standard character, and will be 
supplied idr first introduction at our reduced prices. Or, when a corresponding 
old book iu use is given, at exchange prices. 

Address 

ROBERT S. DAVIS & CO., Publishers, BOSTON, 

OR THEIR INTRODUCING AGENTS : 



■9 
142 and 144 Grand Street, New Xork» 



Keohuk, Iowa* 
Who will supply Committees and Teachers on Favorable Terms. 



s 



